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Robert J. Sobie, Ph.D.
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Citizen access to electronic government information and services continues to
enjoy an expansionary phase in local government. This expansionary phase holds a
prominent place in service delivery strategic planning as governments address on
going operational challenges caused by increased fiscal pressures and greater
accountability to the citizenry for their actions. Since the advent of the World Wide
Web, in the mid 1990s, static information and interactive applications are available on
government websites to facilitate information dissemination and citizen interaction.
The presence of electronically delivered information and services may not
address the accessibility needs of people with blindness or low vision who utilize
assistive computer technology. Inaccessible websites can occur when accessibilityoriented development is absent from local government’s web design process.
Minimal research has been conducted to discover potential barriers
preventing people with blindness or low vision who utilize assistive computer
technology from accessing electronic delivery of government information and
services through an official government website.
This study consists of a cross-sectional survey of 472 local governments in a
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Midwestern state. Fifty-six local governments responded to the survey. The results
indicate that 100% of respondents have accessibility design errors programmed into
their official home pages. A key factor related to the number of accessibility design
errors present on home pages is the work experience of a web developer.
Additionally, subordinate web pages, linked to an official home page,
demonstrate a similar number of instances of accessibility design errors as an official
home page. This finding suggests errors are prevalent throughout entire websites.
Finally, the presence of a formalized web development process is also a key factor
related to the number of accessibility design errors present on home pages.
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CHAPTER 1
INTRODUCTION
The role of the Internet has evolved significantly since it was first conceived
in 1962 as a network of computers sharing information on research and development
in scientific and military fields (Howe, 2005). The Internet, known as ARPANET at
the time, was brought online in 1969. It was designed in part to be a communications
network that would work even if some computer sites were destroyed in a nuclear
attack (Howe, 2005). In 1989, development of a new information distribution
protocol became the World Wide Web (WWW or Web) (World Wide Web
Consortium, 2006). The Web uses the Internet as its technological backbone.
The emergence of the Web as an important strategy for public and private
sector interests established the creation of cost-effective and efficient service delivery
processes to meet the needs of customers in the private sector and citizens in the
public sector. Businesses entered the Internet arena to find economic models to grow
their interests.
Emergence of a Virtual World
The Web serves as a conduit of commerce and communication. Greater
acceptance of the Web by individuals, governments, and global institutions, makes it
possible that an Internet-based virtual world of government information and services
has become, to some degree, inaccessible to people with blindness or low vision who
utilize assistive computer technology. For the purposes of this study, the phrase,
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blindness or low vision, specifically refers to individuals who use speech output
systems and/or screen enlargement technologies.
Web inaccessibility can occur when websites are not designed and developed
with accessibility in mind. Designing accessible websites that accommodate assistive
computer technology, such as speech output systems or screen enlarging software, for
persons with blindness or low vision entails looking at computer code in a completely
different way (Perlman, 2005).
Without some form of structured guidance, web designers and developers can
establish their own unique accessibility design and coding techniques that can
adversely affect website accessibility. Design expectations may fall far short of their
intended goal if a government’s virtual world diminishes interaction between the
agency and people with blindness or low vision. According to Stapleton and
Burkhauser (2003),
The old medical model, which posits that a disability is a deficiency
within the individual, has been replaced by the widely held view that a
disability is caused by an interaction between the individual’s
functional limitations and the social environment, (p.7)
In an effort to provide accessibility guidance, the Rehabilitation Act of 1973
(P.L. 93-112) was amended in 1998 when President William Jefferson Clinton signed
into law the Workforce Investment Act of 1998 (P.L. 105-220). The amendment both
strengthened and expanded the Rehabilitation Act’s Section 508 to include better
coverage of technology accessibility requirements (Fagan & Fagan, 2004) that were
not known in 1986 when Section 508 was first added to the statute (Noble, 2002).
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The Web, for example, became a reality in 1989, three years after Section 508 was
first added to the statute.
Section 508 (P.L. 93-112, 29 USC 794d) provides the most specific and
detailed requirements regarding accessibility of government information and
communication technologies, including electronic government (e-govemment)
information and services (Jaeger, 2004) to people with disabilities. A second federal
statute, the Americans with Disabilities Act of 1990 (P.L. 101-336) (ADA), also
mandates accessibility to government information by declaring, “.. .individuals with
disabilities must have equal opportunity to access the services and benefits of public
entities (U.S. Department of Justice, 1992)” (Rubin & Roessler, 1995, p. 93).
The ADA, however, lacks specific guidelines detailing how web developers
must look at computer code (Perlman, 2005) to provide greater accessibility to
government websites. This opened the door for the 1998 amendments to the
Rehabilitation Act of 1973 (P.L. 93-112) to provide the necessary guidance. The
importance of Section 508 is further emphasized when, for the most part, the online
world mirrors the offline world where people bring to the Internet both biased and
unbiased activities, interests, and behaviors (Pew Research Center, 2005).
A Change in Service Delivery
E-govemment is a way of conducting the business of government - a strategy
for delivering more effective and efficient services (Davies, 2002; Jaeger, 2003). Egovemment often results from the pressure to reduce fiscal deficits and to consolidate
public budgets (Aichholzer, 2004).
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E-govemment includes the application of technology; particularly the Internet
and the Web “ to enhance access to, and delivery of, government information and
services to citizens, businesses, government employees, and other agencies” (Hemon,
Reylea, Dugan, & Cheverie, 2002, p. 388; Jaeger, 2004, p. 519). As public officials
continue to face citizen resistance to raising taxes, implementing new fees for service,
or increasing existing service fees, officials are forced to ensure that government
works more efficiently and effectively (Boardman, Greenberg, Vining, & Weimer,
1996). Changing service delivery mechanisms is one method by which officials are
attempting to effectively and efficiently provide services.
Not only is government at all levels embracing e-govemment, 58% of Internet
users in the U.S. embrace e-govemment as the best source of government information
(Horrigan & Rainie, 2002). Additionally, 65% of Internet users in the U.S. expect
that information they are seeking will be on a government website (Horrigan &
Rainie, 2002; Jaeger, 2004). Interest in online information resulted in 97 million
Americans using the Internet to access government websites in 2004 (Pew Research
Center, 2005). According to Pew Research Center (2005), on a typical day in 2004,
approximately 70 million Americans accessed the Internet for government
information.
Bednarz (2002) found that approximately 33 million web pages exist at the
Federal level. Stowers (2002) found the Federal government’s web portal for
accessing information and services contains 51 million web pages. If the volume of
web pages at the Federal level is any indication of the sum total of pages likely to be
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found from tens of thousands of local governments throughout the U.S, then the issue
of e-govemment accessibility is magnified significantly. Disability accessibility to egovemment web pages is magnified not solely based on the volume of government
web pages, but also due to the adoption of e-govemment strategies that creates
efficient and cost-effective opportunities for public agencies to deliver information
and services into a community. These are opportunities that officials cannot so easily
dismiss even for small e-govemment websites.
For public administrators, adoption of online access strategies provides
opportunities to address cost and efficiency concerns related to public service delivery
as key concepts of public sector reform. The pressure to reduce fiscal deficits and to
consolidate public budgets (Aichholzer, 2004) encourages e-govemment initiatives
that replace traditional service delivery methods (Boardman et al, 1996) and, as a
result, may create a greater number of web pages or entire websites, many of which
are inaccessible.
For example, a local government web page that includes the official seal of
state government is often used to redirect web users, by clicking on the graphic image,
to the state’s website from the local website currently being accessed. A person with
blindness or low vision who utilizes assistive computer technology, requires an
alternate text description that “.. .represents the function of the graphic” (Watchfire,
2003, p. 4-3) associated with the image. Without an alternate text description
included in the HTML programming code, speech output systems will not produce
audible instmctions adequate for the person with blindness or low vision to know to
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click on the image. In other words, without alternative text, the person with blindness
or low vision using assistive computer technology, such as a speech output system,
will never know a link to the state’s website is available from the localized website.
Evaluating e-govemment accessibility is increasingly important to diverse
groups of stakeholders; such as public administrators, the population of people with
blindness or low vision, and website developers as increased investments are made to
encourage or expand e-govemment initiatives. This research is directed at
understanding how a Midwestern state’s local government websites are accessible to
people with blindness or low vision who utilize assistive computer technologies.
Purpose of the Study
According to Aichholzer (2004) the rise of e-govemment strategies can cause
the creation or perpetuation of social divisions as a consequence of advancement in
technology. Gould (2002) identified a possible cause of social divisions in the failure
to create a comprehensive plan for achieving the benefits of e-govemment. If
planning is left to develop by itself, the potential to create new divisions in society,
between those who have the skills and tools to use the new technologies to participate
in our democracy and those who do not, increases (Gould, 2002). Aichholzer (2004)
explained further that disadvantaged groups in society need support concerning access
to, and use of, e-govemment services.
According to a report titled Disability Status: 2000. prepared by Waldrop and
Stem (2003) of the U.S. Census Bureau, the agency “counted 49.7 million people
with some type of long lasting condition or disability” (p. 1). Waldrop and Stem’s
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(2003) report represents people with a disability at “19.3% of the 257.2 million
people who were aged five and older in the civilian non-institutionalized population”
(p. 1).
Other researchers, such as Chavan and Steins (2001), approximated the
number of Americans with some kind of disability at 20 percent while Jaeger (2004)
reported the population of people with disabilities in America to be 54 million, which
roughly translates to about 21 percent of the general population.
As a result of longer life expectancies, and the aging of the baby boom
generation, the population of individuals with disabilities is projected to increase in
number well into the foreseeable future (Waldrop & Stem, 2003; Albrecht &
Verbagge, 2000; Metts, 2000; Jaeger, 2004). Additionally, Jaeger (2004) added world
conflict as a contributor to the growth of this population.
Given the variety of disabilities, and the different requirements for
accommodating the variation, this research focused on accessibility of local
government websites for people with blindness or low vision who utilize assistive
computer technology. The disability of blindness or low vision was selected because
the Web is primarily a visual medium (Hudson, 2002).
Reporting for the U.S. Census Bureau, Waldrop and Stem (2003) found 9.3
million people with a sensory disability involving sight or hearing. Abernathy (2001)
distinguishes further the number of people with blindness or low vision that are
computer users and places the number at approximately 1.5 million in the United
States.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

8

Contrasting the U.S. Census Bureau’s findings, Chavan and Steins (2001)
found that 20.1 million Americans have some degree of visual loss, including
blindness. Despite the large disparity between the U.S. Census Bureau and Chavan
and Steins, people with blindness or low vision become marginalized when,
according to Schloss (2001), the Internet is inaccessible because the web is primarily
a visual medium (Hudson, 2002).
This study addresses a knowledge gap created from past e-govemment
research that focused primarily on the growth of e-govemment while remaining
largely silent on potential barriers that impact accessibility for people with blindness
or low vision who utilize assistive computer technologies. This research is not
intended to facilitate comparisons with previous research on e-govemment
accessibility. Rather, the intent is to present new knowledge regarding relationships
and effects of potential barriers on e-govemment accessibility previously excluded
from earlier research. Finally, the research will assist web designers, government
officials, citizens, and other stakeholders with developing a greater understanding of
website accessibility.
Research Questions
The main research question being addressed by this study is, “How accessible
are local government websites for people with blindness or low vision who utilize
assistive computer technology?” Accessibility will be measured on an overall basis
by the presence or absence of design errors using accessibility assessment software.
The stated null hypothesis (Ho) is, there is no statistically significant relationship
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between potential barriers and website accessibility among local e-governments. The
alternative hypothesis (Hi) is, there is a statistically significant relationship between
potential barriers and website accessibility among local e-govemments. Additional
research questions and corresponding null hypotheses are:
RQ2: To what extent does local government knowledge of accessibility law
impact web page accessibility?
Ho:

Knowledge of accessibility does not have a relationship with the
number of accessibility design errors present on a local government
home page.

RQ3: To what extent do experienced web developers increase or decrease
web page accessibility?
Ho:

Web developers with more experience do not have a relationship
with the number of accessibility design errors present on a local
government home page.

RQ4: How does the presence or absence of a technology-focused
collaborative partnership agreement impact website accessibility?
Ho:

The presence of a collaborative partnership agreement does not
have a relationship with the number of accessibility design errors
present on a local government home page.

RQ5: Do alternative forms of online information exist for people with
blindness or low vision who utilize assistive computer technologies?
Hq:

Alternative forms of online information do not exist.
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RQ6: Are alternative forms of online information usable by people with
blindness or low vision without assistance from another person?
Ho:

Alternative forms of online information do not allow people with
blindness or low vision to use it without assistance.

RQ7: To what extent does a subordinate web page, such as an employment
page, demonstrate similar accessibility characteristics to the local
government home page?
Ho:

Although booking marking web pages, within browser software is
a common practice, subordinate pages do not demonstrate similar
accessibility design errors as the home page.

RQ8: Is there a relationship between the size of a technology budget and the
number of accessibility design errors present on a web page?
Ho:

There is no statistically significant relationship between the size of
a technology budget and the number of accessibility design errors
present on a web page.

RQ9: Do local governments, receiving federal funding, have official home
pages that provide fewer accessibility design errors?
Ho:

Receipt of federal funding does not have a relationship with the
number of accessibility design errors present on a local government
home page.

RQ10: Is there a relationship between the size of the technology staff and the
number of accessibility design errors present on a web page?
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Ho:

There is no statistically significant relationship between the size of
the technology staff and the number of accessibility design errors
present on a web page.

RQ11: Is there a relationship between the presence of a formalized web
development process and the number of accessibility design errors
present on a web page?
Ho:

There is no statistically significant relationship between the
presence of a formalized web development process and the number
of accessibility design errors present on a web page.

RQ12: To what extent does centralized web development impact web page
accessibility between the home page and a subordinate web page?
Ho:

Centralized web development does not result in fewer accessibility
design errors between the home page and a subordinate web page.

All research questions were developed from an extensive review of the
literature. For instance, Jaeger (2004) reported that past e-govemment studies failed
to consider a number of potential barriers to the design and development of accessible
websites. Some of the barriers are a lack of technical expertise, low prioritization,
lack of funds, and lack of understanding and awareness (Jaeger, 2004).
Additionally, no studies were identified that considered the presence of any
collaborative web development efforts as a means for increasing accessibility.
According to Sobie (2003), website accessibility is strengthened when local
government collaborates with other agencies through a process described as “mining

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

12

your local relationships” to identify best practices (p. 7). The author suggests using
this process for increasing accessibility.
CyberMichigan (2004) reported an increase in intergovernmental cooperation,
whereby communities are sharing resources, to leverage their capacity to meet the
online needs of citizens. According to Martin and Byrne (2003), governments must
break out of traditional and hierarchical ways of thinking that may prevent
cooperation across departments. Understanding the scope of collaborative
arrangements enriches the opportunity to understand barriers preventing accessibility
for persons with blindness or low vision while more efficiently utilizing shared
resources.
Other potential barriers are the accessibility differences that may exist between
an official home page and subordinate web pages accessed through the home page.
Several accessibility studies in both government and educational settings have
evaluated various agencies’ official home pages for accessibility (Gant, Gant, &
Johnson 2002; CyberMichigan, 2004; Bray, Flowers, & Gibson, 2003) and found
these web pages to be accessible under Section 508’s guidelines. It is possible,
however, that accessibility differences are present beyond the official home page. For
example, an official home page may be more accessible than a subordinate web page.
Although any subordinate web page linked to the official home page could be
used to measure similar accessibility design errors, for the purposes of this study, an
employment opportunities page linked to the official home page was selected.
Opportunities for employment represent an important implication for people with
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blindness or low vision. Jaeger (2004) reported a possible cause of accessibility
inconsistencies throughout an organization’s website can be found in the local
government’s web design orientation consisting of either a centralized or distributed
process.
Significance of the Study
E-govemment is an important development for the population of people with
blindness or low vision in America when considering the population’s current policy
orientation of independent living and employment. This is a different orientation
today than the predominant one established in the earliest part of the 20th century
whereby problems focused on the individual rather than the social environment and
rehabilitation process.
Beginning with the Smith-Fess Act of 1920 (P.L. 66-236), the policy
orientation of the federal government was one of vocational training and job
placement for soldiers returning home from World War I. Decades later, the
important policy issue expanded to include civilians, civil rights, and employment.
This policy is supported by such federal statutes as the Architectural Barriers Act of
1968 (P.L. 90-480), Urban Mass Transportation Act of 1970 (P.L. 91-453),
Rehabilitation Act of 1973 (P.L. 93-112), Americans with Disabilities Act of 1990
(P.L. 101-136), and the Workforce Investment Act of 1998 (P.L. 105-220).
Increasing e-govemment accessibility for people with blindness or low vision
who utilize assistive computer technology provides, among other benefits, “an
opportunity to join the workforce for the first time” (Jaeger, 2004, p. 522; Rich, Erb,
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& Rich, 2002, p. 51). An employment web page, that allows access for people with
blindness or low vision who utilize assistive computer technology, provides greater
capacity for achieving independent living and employment through identification and
application of otherwise unknown employment opportunities.
Local governments also benefit from providing accessible websites through
increased site legitimacy (Stowers, 2002) when the needs of marginalized groups find
a place in policy development and implementation. Site legitimacy results when a
website is accessible to marginalized groups like people with blindness or low vision.
Therefore, local government becomes a suitable venue for on-going research into
website accessibility where front-line employees, closest to the community (Luthy,
2000) are engaged in the most frequent contact with all citizens.
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CHAPTER II
LITERATURE REVIEW
The literature review focuses on the major factors influencing adoption of egovemment strategies. The first major factor discussed is the rise of e-govemment as
a service delivery system that can cause the creation or perpetuation of social
divisions as a consequence of the technology (Aichholzer, 2004). Aichholzer posits
that disadvantaged groups in society need special attention and support concerning
access and use of e-govemment services.
The second factor influencing adoption of e-govemment is the size of the
population of persons with disabilities in the United States. A third factor is the
population of persons with disabilities’ current policy orientation of independent
living, civil rights, and employment opportunities.
Fourth, the statutory foundation for greater accessibility is reviewed
primarily under the auspices of the Rehabilitation Act of 1973 (P.L. 93-112). Finally,
for an overall perspective on e-govemment and accessibility for people with blindness
or low vision, the last section of the literature review discusses past research.
Regarding past research, it is worth noting that no study was identified that
used regression analysis or tests of statistical significance to identify relationships
between e-govemment website accessibility and potential barriers. Identifying the
presence or absence of relationships is a major aspect of this study. Additionally,
many of the studies reviewed in this section describe changes in e-govemment
activity regarding the number of services available online between different time
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periods and institutions, not the presence or absence of relationships. This type of
trend analysis that monitors for increased or decreased service offerings is not a major
focus of this study.
The Rise of E-Govemment
Technologies, like the Web on the Internet, create efficient and cost-effective
opportunities for public and private agencies to deliver information and services to a
community. For public administrators, the cost and efficiency of public services have
become key concerns of public sector reform. The pressure to reduce fiscal deficits
and to consolidate public budgets (Aichholzer, 2004) encourages e-govemment
initiatives to replace traditional service delivery strategies.
The traditional paradigm of government service delivery occurred
predominantly in a physical location requiring face-to-face, telephone, and postal mail
service (Brown, 2003) is undergoing rapid change with the addition of e-govemment
(Tat-Kei Ho, 2002). For example, Peristeras, Tsekos, and Tarabanis (2002) found
that as public agencies become more dependent on information, information is
eventually digitized. More specifically, the authors further explained that the very
moment in which manual processing reached its organizational limits, technological
evolution extended information processing and use. Technological evolution,
therefore, not only ushered in the information technology era, but also has fostered its
rapid growth.
As the traditional service delivery paradigm is reoriented with greater focus
and reliance on e-govemment, people with blindness or low vision experience a new
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mode of service delivery discrimination through inaccessible websites. This is
especially true when, according to Peristeras, Tsekos, and Tarabanis (2002) the
information technology era includes mandatory submission of data by citizens and
business. Enhanced access and delivery is inclusive of people with blindness or low
vision “when administrators, designers, and engineers understand the user
characteristics of the disabled” (Abernathy, 2001, p. 25).
E-govemment includes the application of technology, including the Internet,
to provide enhanced access to and delivery of Web-based government information
and services to individuals, groups, and entire private and public sectors (Hemon,
Reylea, Dugan, & Cheverie, 2002; Jaeger, 2004). E-govemment substantially
changes the business of government and the interactions with citizens by improving
performance, creating value, and enabling new relationships to form (Abramson &
Means, 2001). Recent studies (West 2003, 2004, 2005) indicate use of the Internet to
deliver information and services to citizens continues to grow.
In 2000, 83.6 percent of local governments had websites (Norris & Moon,
2005). In 2002, 88 percent of local governments with a population of 10,000 and
above had an official web site, representing an increase of 4.4% in a short two-year
period (Moulder, 2003). Such growth has catapulted e-govemment sites to serving as
an increasingly important source of information for many citizens (Jaeger, 2004).
With the rise of web-based e-govemment strategies that mirror real world
activities in a virtual world, Stowers (2002) prescribed continual monitoring of egovemment accessibility for people with disabilities. Considering Stowers’
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prescription, past research has not sought out all potential variables impacting
accessibility leaving a knowledge gap to fill as these variables are discovered and
become part of future research initiatives.
Supporting this knowledge gap, West (2001) used a methodology for
measuring accessibility that considered the presence of a text telephone (TTY) or
telephonic device (TDD) phone number displayed on a website as one measure of
meeting the study’s test for accessibility. The same methodology was used in West’s
2002 study.
West (2003) made a methodological correction in 2003 to test actual
accessibility, not just claims of accessibility. To determine actual accessibility, a
software program called Bobby © (West, 2003) was used. This software was
developed by the Center for Applied Special Technology and is used to determine the
number of accessibility design errors present on a web page that prevent, to some
degree, accessibility for people with blindness or low vision who utilize assistive
computer technology. Stowers (2002) also used Bobby © software during her
research on the accessibility of federal websites.
Methodological enhancements included in a new study could narrow the focus
to accessibility utilizing new variables. For West and Stowers, the focus of their
respective studies was to understand the growth of e-govemment and identification of
best practices, not accessibility as a primary interest.
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U.S. Population of People with Disabilities
As a result of longer life expectancies, and the aging of the baby boom
generation, the population of individuals with disabilities will continue to increase in
number into the foreseeable future (Waldrop & Stem, 2003; Albrecht & Verbagge,
2000; Metts, 2000; Jaeger, 2004). Additionally, Jaeger (2004) added world conflict
as a contributor to the growth of this population.
According to a report titled Disability Status: 2000. prepared by Waldrop and
Stem (2003) of the U.S. Census Bureau, the agency “counted 49.7 million people
with some type of long lasting condition or disability” (p. 1). Waldrop and Stem’s
(2003) report represents people with a disability at “ 19.3% of the 257.2 million
people who were aged five and older in the civilian non-institutionalized population”
(p. 1).
Other researchers, such as Chavan and Steins (2001), approximated the
number of Americans with some kind of disability at 20 percent while Jaeger (2004)
reported the population of people with disabilities in America to be 54 million, which
roughly translates to about 21 percent of the general population.
Reporting for the U.S. Census Bureau, Waldrop and Stem (2003) found 9.3
million people with a sensory disability involving sight or hearing. Abernathy (2001)
distinguishes further the number of people with blindness or low vision that are
computer users and places the number at approximately 1.5 million in the United
States.
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Contrasting the U.S. Census Bureau’s findings, Chavan and Steins (2001)
found that 20.1 million Americans have some degree of visual loss, including
blindness. Despite the large disparity between the U.S. Census Bureau and Chavan
and Steins, people with blindness or low vision become marginalized when,
according to Schloss (2001), the Internet is inaccessible because the web is primarily
a visual medium (Hudson, 2002).
Tobias (2003) provided a reason why a small number of people with blindness
or low vision use computers, including the Internet. He stated, “too many people with
disabilities believe they cannot find a solution to access problems and unfortunately
give up on the goal of integration due to pessimism and lack of awareness” (p. 9).
The effect is self-marginalization rather than marginalization by the action or inaction
of either the public or private sectors.
It is worth noting that not all disabilities preclude an individual from accessing
a website. For example, an individual using a wheelchair for mobility with unaided
vision and hearing can enjoy e-govemment equally when compared to a person with
little or no diminished physical capacity.
Policy Orientation: Independent Living and Employment
E-govemment is an important development for persons with disabilities in the
U. S. when considering the population’s current policy orientation of independent
living and employment. Beginning with the Smith-Fess Act of 1920 (P.L. 66-236),
the policy orientation of the federal government was one of vocational training and
job placement for soldiers returning home from World War I. Decades later, the Civil
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Rights Act of 1964 was passed by Congress which greatly helped to inspire the
disability rights movement. The idea, but not law, that all American citizens,
regardless of disability, should have equal human rights and opportunities under the
law followed passage of the Civil Rights Act and became a cornerstone of the
independent living movement (Center for Independence, 2005).
During much of the 1960s and 1970s, and well into the late 1990s, people
with disabilities began using the concepts of self-empowerment to achieve
recognition and respect. Other federal legislation such as the Architectural Barriers
Act of 1968 (P.L. 90-480), Urban Mass Transportation Act of 1970 (P.L. 91-453),
Rehabilitation Act of 1973 (P.L. 93-112), and Americans with Disabilities Act of
1990 (ADA) (P.L. 101-336) provide support for people with disabilities to achieve
greater independent living status in the U.S. The ADA, for example, was intended,
among other things, to increase the employment opportunities of people with
disabilities (Rubin & Roessler, 1995; Stapleton & Burkhauser, 2003).
The National Council on Disability (2002) found that as technology creates
more of a real world in the virtual world, people with blindness or low vision face a
troubling, uncertain future in which opportunities for employment, education, and
other services can be diminished as a result of the Internet and Web technology. For
example, people with disabilities will have a harder time being able to get highly
skilled technical positions (Jaeger, 2004). Accessible e-govemment information and
services are essential to independence and employment. For example, accessible
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computer and Internet technologies represent “an opportunity to join the workforce
for the first time” (Jaeger, 2004, p. 522; Rich, Erb, & Rich, 2002, p. 51).
According to Stapleton and Burkhauser (2003),
The old medical model, which posits that a disability is a deficiency
within the individual, has been replaced by the widely held view that a
disability is caused by an interaction between the individual’s
functional limitations and the social environment, (p.7)
If Stapleton and Burkhauser are correct, the emergence and rapid growth of a
virtual world as the social environment suggests the real disability is the lack of
accessibility to this environment and not the individual’s functional limitations. The
old medical model would not longer be applicable. Changing the social environment,
such as providing accessible e-govemment websites containing employment listings,
may eliminate barriers that prevent discovery of employment opportunities by people
with disabilities.
According to Stapleton and Burkhauser (2003), unemployment rates for men
and women with disabilities increased during the 1990s even during the employment
growth years after 1992 (see Table 2.1). If unemployment rates continue to increase,
this may become an impetus for more aggressive employment searches by people with
disabilities using any medium available, including the Web. Additionally, an aging
workforce is likely to mean an increase in the number of workers with disabilities
(Waldrop & Stem, 2003; Albrecht & Verbagge, 2000; Metts, 2000; Jaeger, 2004).
This will give employers further incentive to make technology accessible to all
employees (Bmyere, Erickson, & Schramm, 2003).
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Table 2.1
Employment rates of civilians aged 25-61 by gender and disability status

1989

Year
1992

2000

Without disabilities

96.1

94.8

With disabilities

44.0

Without disabilities
With disabilities

Population

1989-92

% of Che
1992-2000

1989-2000

95.2

-1.4

0.4

-1.0

41.6

33.1

-5.5

-22.9

-28.4

77.1

77.6

81.3

0.7

4.6

5.3

37.5

34.3

32.6

-8.9

-4.9

-13.8

Men

Women

Source: Stapleton, D., & Burkhauser, R. (2003). The Decline in Employment of People with
Disabilities: A policy puzzle, http://www.upiohninst.org/publications/titles/depd.html

Furthermore, a joint report authored by the U.S. Department of Education Office of Special Education and Rehabilitative Services and the U.S. Chamber of
Commerce - Center for Workforce Preparation (2005) indicated that people with
disabilities are a source of qualified workers. The report adds that people with
disabilities are frequently overlooked and yet represent one of the largest groups
seeking employment. According to the U.S. Census Bureau, “49.7 million people
have a long lasting condition or disability” (Waldrop & Stem, 2003, p .l)
Statutory Evolution for Greater Accessibility
The literature identified a preponderance of legal requirements applicable to
all levels of government for increasing e-govemment accessibility. According to
Coombs (2000) there are several reasons to develop technology that is accessible to
the greatest number of people: 1) as a matter of ethics because it is the right thing to
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do, 2) it is economical as alternative versions of technology are created, 3) an aging
population can benefit from the design, not just people with disabilities, and 4) the
law demands it.
Beginning with the Architectural Barriers Act of 1968 (P.L. 90-480) (ABA),
federal law mandated some form of access for individuals with disabilities (Jaeger,
2004). The ABA focused on the design of structures and was the first step in creating
a mandate of equal access for individuals with disabilities. This is an applicable
starting point in understanding the law because this begins a policy transformation
from vocation and training, found in the Smith-Fess Act of 1920 (P.L. 66-236), to
independent living for people with disabilities.
With passage of the Rehabilitation Act of 1973 (P.L. 93-112), specifically
Section 504, Congress created broad standards of equal access to government
activities and information for individuals with disabilities (Jaeger, 2004). Section
504 provided a federal mandate for broad standards of equal access to federal
programs and activities and “.. .established the first implication of a right to accessible
information and communication technologies (Kanayana, 2003)” for individuals with
disabilities (Jaeger, 2004, p. 525). The Rehabilitation Act is followed by the
enactment of the Americans with Disabilities Act of 1990 (ADA) (P.L. 101-336).
The ADA created broad prohibition on the exclusion of, or denial of, benefits to
individuals with disabilities in public services including e-govemment websites. The
ADA is modeled after, and strengthens, Section 504 of the Rehabilitation Act.
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Although Jaeger (2004) argued that other federal statutes (see Table 2.2), such
as the E-Govemment Act of 2002 (P.L. 107-347), are related to website accessibility
at varying levels of government, passage of the Workforce Investment Act of 1998
(P.L. 105-220) as law, amended the Rehabilitation Act of 1973 (P.L. 93-112) by
providing specific mandates with regard to accessibility.
Table 2.2
Primary federal laws related to the accessibility of e-govemment websites
Applies to
Applies to State Applies to Local
Federal Level
Level
Level

Year

Federal Law

1973

Section 504 of the
Rehabilitation Act

Yes

If receive certainlf receive certain
federal funds
federal funds

1998

Section 508 of the
Rehabilitation Act

Yes

If receive certainlf receive certain
federal funds
federal funds

1990

Americans with
Disabilities Act

Yes*

Yes

1974

Any educational Any educational Any educational
Individuals with
content
content
content
Disabilities
Education Act
E-govemment Act Yes
N/A
N/A

2002

Yes

Note: Adapted from Jaeger, P. T. (2004). Beyond Section 508: The spectrum of legal requirements
for accessible e-govemment websites in the United States. Journal o f Government Information, 30,
518-533. *Jaeger’s original table showed the Americans with Disabilities Act as not applicable at
the Federal level.

The Rehabilitation Act of 1973 (P.L. 93-112) was amended when the
Workforce Investment Act of 1998 (P.L. 105-220) was signed into law. The change
can be found in Section 508 of the Rehabilitation Act (as amended). Section 508,
however, was first added to the Rehabilitation Act in 1986 (Noble, 2002) without the
technological focus it has today through the1998 amendment. Section 508 has been
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strengthened and expanded to include better coverage of technology access
requirements (Fagan & Fagan, 2004).
Upon first reading, Section 508 may not appear to apply to local government.
However, upon closer examination of the statute, recipients of federal funds including
local governments (Boyer, 2000), must comply with the statue. The statute reads, in
part, “ .. .the State, or any recipient of funds made available to the State under this
title, will comply with the guidelines established under section 508(a) of this Act” (29
USC 794d).
Taken individually, these major statutes may appear less than threatening and
offer no compelling reason for policy attention. If these statutes are coupled together
into a cohesive policy initiative, local governments have an opportunity to improve egovemment accessibility in order to deliver on the range of needs and expectations of
its varied user segments (Anonymous, 2005) including people with blindness or low
vision.
E-govemment Accessibility
Norris and Moon’s (2005) entry into the e-govemment research arena is a
recent attempt to understand, empirically, the “increasing amount of both popular and
scholarly attention” focused on e-govemment (p. 64). According to Jaeger (2004), egovemment accessibility studies have been conducted at the national and state levels.
Some specific local government sites have also been studied such as public libraries
(Jaeger, 2002). Additionally, Dr. Darrell West, of Brown University, has performed
past e-govemment research in cities in addition to his national and international
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research. West’s e-govemment studies began in 2001 and have continued in each
subsequent year. Finally, accessibility of school district websites has also received
some attention (Bray, Flowers, & Gibson, 2003).
Past research has consistently documented its findings by presenting the
percentages of the target population’s websites having various features available
(Stowers, 2002), along with the percentages of change occurring over time with these
features (Stowers, 2002; West, 2005; West, 2004, West, 2003, West, 2002). For
example, features may include contact information for officials, online access to
service offerings such as payment of property taxes, and upcoming community events.
Several studies offer an early and significantly poor definition of accessibility
(Jaeger, 2004). First, West (2001) conducted a study of the 70 largest cities in
America in which he examined a total of 1,506 websites, or an average of 21.5 sites
per city. This content analysis approach, identifying the presence of a variety of
features (basic information, forms, database access), revealed that there is variation
across cities regarding the diversity and depth of information and services available
online.
West determined that 11 percent of government websites had some form of
disability access. To be recorded as accessible for persons with disabilities, the site
had to display features that would be helpful to people with disabilities. For example,
the study accepted the presence of text telephone (TTY) or telephonic device (TDD)
phone numbers displayed on the website, allowing persons with hearing loss to
contact the agency by phone, as one measure of meeting the study’s test for
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accessibility. Jaeger (2004), explained that such a test only addresses the needs of a
person with hearing loss and the site will not be accessible to individuals with any
other disabilities.
World Market Research Centre (2001) conducted a study that used a similar
methodology. Jaeger (2004) explained that this is not entirely surprising since the
author of the West study participated in the World Market Research Centre study.
Neither the World Market Centre study nor the West study explicitly describes the
type of disability being addressed when considering accessibility. Both methodologies
could have provided greater evidence of accessibility if testing focused on websites as
a visual medium (Hudson, 2002) and the subsequent impact on people with blindness
or low vision who utilize assistive compute technology.
Six years prior to Hudson’s claim of websites as a visual medium, a national
study by the American Foundation for the Blind (1996) (AFB) found people with
blindness or low vision and computers in their homes was comparable to the nonvisually impaired computer-owning population. The AFB’s comparison, however,
seems to be an unlikely comparison to people with disabilities when 80 percent of
households in the United States had a computer in 1998 (U.S. Department of
Commerce, 1999).
In 2002, West (2002) used the same methodology for testing accessibility as in
his 2001 study. The reported percentage of accessible city websites for 2002 was 82
percent. His 2001 findings represented a much smaller proportion of 11 percent.
This is an astounding increase from 2001 to 2002 and was later refuted in West’s
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2003 study that incorporated a methodological change to determining website
accessibility.
In 2003, West changed his methodology by examining the actual accessibility
of government websites, not just claims of accessibility (2003). West’s (2003)
findings demonstrate cities lagging behind states and the federal government in
providing access. West explained a possible cause as the size of a city’s budget
compared to state and federal budgets.
West (2004) continued his research at the state and federal levels of
government in 2004 through a comprehensive analysis of 1,629 government websites
(1,569 state government websites, 47 federal websites, and 13 federal court sites).
Consistent with his 2003 methodology, the study evaluated the presence of a number
of different features, including disability access, and provided percentages of each
feature. West’s disability access feature was tested using Bobby © software, version
unknown, but his methodology chose an alternative set of guidelines developed in
1994 by the World Wide Web Consortium (W3C) that strongly mirror most of
Section 508. However, W3C’s guidelines are “voluntary guidelines” (Jaeger, 2004, p.
520) and lack a legislative mandate like those found in Section 508.
West (2004) found that federal website accessibility, under W3C guidelines,
decreased from 47% in 2003 to 42% in 2004. Contrasting accessibility decline at the
federal level, West’s findings for states shows an improvement from 33% accessible
in 2003 to 37% in 2004.
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West’s most recent e-govemment research for state and federal websites
shows that 44% of federal websites, and 40 % of state websites meet the W3C
guidelines (West, 2005). According to West’s report, both levels of government
experienced an increase in web accessibility when compared to the previous year.
Using Bobby © software, version unknown, Stowers (2002) reported on the
accessibility of 148 federal websites, which identified only 13.5 percent of the sites
studied were accessible, although federal sites were required to be accessible by June
25, 2001. Stower’s findings were based on the presence or absence of a variety of
features, a similar methodology used by West, and were used to identify best practices
of federal websites. A few of the features identified in Stower’s additive index were
interactive forms, online publications, and online services.
Stowers’ methodology included the use of Bobby © software (version
unknown). Bobby © software, developed by the Center for Applied Special
Technology, examines websites for the presence of design errors that could prevent
individuals with disabilities from fully accessing the contents of the site. Stowers
examined major federal websites of executive agencies from January to April 2002.
Given the results of only 13.5 percent of websites accessible, Stowers (2002)
prescribed that monitoring on a more continual basis is warranted.
Moulder (2003) conducted a national e-govemment survey of city and county
governments with populations greater than 2,500. Counties were further qualified for
inclusion in the sample if their form of government was a council-administrator or
council-elected executive. The overall response rate was 53%.
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Much like West and Stowers, Moulder’s study sought to identify trends in egovemment and reported her findings as a percentage of respondents who, for
example, lack web expertise or a lack of collaboration among departments. Her
methodology did not include statistical analysis to determine the relationship and
effect of her variables, such as web expertise and collaboration. Additionally,
Moulder made a limited attempt at understanding institutional resistance to website
accessibility when she asked participants a single question (no. 10) about the presence
of a policy or procedure for accommodating people with blindness or low vision
(Moulder, 2003).
In December 2003, the Center for Digital Government (CDG) released their
report titled 2003 Digital Counties Survey. Although all 3,066 counties in the United
States were invited to participate in the study, the method in which the report presents
the study’s findings makes it impossible to determine what percentage of surveys
were actually returned. Lacking this information, it is difficult to understand what is
meant when the report states, “84% of counties surveyed have web portals...” (p. 7)
for counties with populations of 500,000 or more.
The CDG (2003) identified a common theme from the survey instrument they
submitted to all 3,066 counties in the United States. The theme is the value of digital
technology and a strong commitment to utilize it. CDG (2003) further explained,
“ .. .their [counties] vision for the future is to expand their use of digital technology
(particularly their websites) so they can better communicate with citizens, enhance
services and improve internal operations” (p. 2).
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The CDG report further states,

. .technology is truly transforming

government...” (p. 2). However, West (2004) found that government policies
typically evolve through small-scale steps, not large-scale transformations where a
complete change in character and condition has taken place. When there is not
“.. .much accessibility for non-English speakers and the disabled” (West, 2004, p. 17)
then e-govemment may be in one of the earliest stages of transformation.
As the CDG’s 17-question survey instrument was not designed to collect data
regarding accessibility, the transformational power of e-govemment for people with
blindness or low vision is unknown from this study. The West and CDG reports
validate Aichholzer’s (2004) claim that disadvantaged groups in society need special
attention and support concerning access.
CDG’s survey instrument is not alone in studying e-govemment without
inclusion of measurements for accessibility. Other survey instruments used in studies,
such as the Internet Experts Web Survey (Princeton Survey Research Associates,
2004), exclude questions dealing with accessibility as well.
In 2004, CyberMichigan conducted an e-govemment study of local
governments. This study, and in fact a series of earlier studies by CyberMichigan, is
unique because it used a different set of guidelines to measure changes in egovemment. This study relies on the Website Attribute Evaluation System (WAES),
developed by Cyberspace Policy Research Group based at the University of Arizona
and George Mason University.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

33

As its name implies, a series of attributes found on a website, such as access to
meeting minutes, are used to score points that eventually allows ranking of the sites
evaluated. The results offer insight into best practices and provide benchmarking
opportunities when studying e-govemment over different time periods.
Section 508 accessibility testing is represented in the data collected by
CyberMichigan using Bobby (version unknown) © software. However,
CyberMichigan’s (2004) final report defined accessibility as how easy it is for visitors
to find information available on a website. Their definition suggests website
navigation, rather than programming directed at accessibility for people with
blindness or low vision, is the actual measure for accessibility within their study.
Table 2.3, shown below, summarizes the methodologies employed for each of
the studies reviewed.

Although there is variation with the methodologies used to

collect and analyze data among these studies, all provide some evidence of the need to
develop new or improved models for specifically measuring accessibility. Analyzing
each study’s methodology reveals opportunities for the emergence of new research
questions. It is within these studies that this study’s research questions find their
relevance for increasing local government knowledge of disability accessibility-based
challenges.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

34

Table 2.3
Comparison of methodologies used in previous studies
Method

Guidelines

Bobby
©
or
Content
Section
Researcher/Study Year and Level Survey Analysis W3C 508
WAES WebXM
©
World Market
2001
Int’l
No
Yes
No
No
No
No
Research Centre
West

2001

Local

No

Yes

No

No

No

No

West

2002

Local

No

Yes

No

No

No

No

Stowers

2002 Federal

No

Yes

No

Yes

No

Yes

West

2003

Local

No

Yes

Yes

Yes

No

Yes

Center for Digital
Government

2003

Local

Yes

No

No

No

No

No

West

2004 State &
Fed
2004 Local

No

Yes

Yes

No

No

Yes

No

Yes

No

Yes

Yes

Yes

No

Yes

Yes

No

No

Yes

CyberMichigan
West

2005 State &
Fed

Note: W3C represents accessibility standards created by the World Wide Web Consortium. Section 508 refers to the specific
section of the Rehabilitation Act of 1973 mandating accessibility using the statutes guidelines. WAES refers to the standards
developed by the University of Arizona and George Mason University that scores websites to create a ranking system of best
practices. Bobby © and WebXM © refers to software-testing tools, versions unknown, to evaluate the number of accessibility
design errors associated with a web page.

Furthermore, past research is silent when considering statistical tests to
identify the presence of any relationships between website accessibility and a host of
causes such as funding, staffing, or knowledge of accessibility guidelines. Clearly,
past research did not examine relationships or effects between dependent and
independent variables to understand what barriers, if any, prevent people with
blindness or low vision who utilize assistive computer technology from accessing a
website. Rather, all of these studies were designed to primarily evaluate the rise or
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decline of e-govemment activity over different time periods and venues. Within these
studies, activity is measured by the presence of specific features, such as online
publications, and privacy policies (Stowers, 2002; West, 2004; West, 2005) that have
changed from prior years.
Potential Barriers
Further review of these studies reveals a general lack of research into website
accessibility for people with blindness or low vision. Although Stowers (2002) and
West (2003) used Bobby © software to identify the presence of accessibility design
errors, caused by web page design that did not consider Section 508 guidelines,
neither study used the data as a variable to test the presence of a relationship to any
other variable. This gap of knowledge, regarding a number of potential barriers to
accessibility for persons with disabilities, but more specifically persons with blindness
or low vision, serve as a foundation for applying tests of statistical significance to
identify and understand the presence of any relationships and effects on website
accessibility.
Accessibility Policy
West (2001, 2002, 2003, 2004, 2005) identified the presence of security and
privacy policies published on local websites. In these three studies, the methodology
did not determine the presence or absence of an accessibility policy. Adoption of
such a policy by the local government’s legislative body speaks to the local
government’s prioritization of e-govemment accessibility initiatives. Including a
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follow up question in any of the three studies, directed to the web designer, may have
generated this additional and useful bit of data.
Emerging Barriers
Collection of new data would be useful as Jaeger (2004) reported that there are
a number of potential barriers to the design and development of accessible websites.
Some of the barriers are a lack of technical expertise, low prioritization, institutional
resistance, lack of funds, and lack of understanding and awareness. Perlman (2005)
supports Jaeger’s claim that lack of awareness is one reason accessibility to
government websites is so uneven. Bruyere, Erickson, and Schramm (2003) add that
a lack of awareness means that in many cases, the real problem is not the technology
itself which frequently stands out as more of a solution than a cause of access
problems but rather limited awareness based on false perceptions of how difficult it is
to make adjustments to ensure access.
Experience of the Web Designer
Jaeger’s (2004) identification of a lack of technical expertise emphasizes the
overall experience of a web designer. The education and professional experience of
web designers, is vitally important during development of information and services
for publishing on a web site. Perlman (2005) posited education and awareness
training as measures of governments that score high on accessibility. These
researchers believed that an experienced web designer would be knowledgeable about
the availability and variety of web design products that include or exclude
accessibility-programming features.
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Collaboration
None of the studies reviewed in this literature attempted to identify the
existence of any collaborative efforts developed that enable resource sharing during
web design and development. According to Martin and Byrne (2003), governments
must break out of traditional and hierarchical ways of thinking that may prevent
cooperation across departments. If collaboration occurs, greater accessibility may be
the result while efficiently utilizing shared resources.
For example, Table 2.4 provides evidence of likely costs a local government
may experience when tackling website accessibility alone (Sobie, 2005). If a
collaborative arrangement for web design and development were used between the
three counties represented in Table 2.4, it is hypothesized that the costs would be
lower through the use of combined expertise and resource sharing that enables
knowledge transfer between the collaborators with regard to identification and
correction of accessibility design errors. Table 2.5 represents the same sample data
found in Table 2.4 using a unit of measure stated in hours rather than dollars.
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Table 2.4
Estimated cost to repair website accessibility design errors

County
A
B
C

Est. Cost to
Est. Cost to
Est. Cost to
Repair All Errors Repair All Errors Repair All Errors
Using
Using
Using
Accessibility
Web
Design
3 Minutes of
5 Minutes of
10 Minutes of
Pages
Errors
Labor Per Error Labor Per Error Labor Per Error
671
$112,194
54,200
$186,990
$373,980
208
4,145
$8,580
$14,300
$38,600
1,848

80,136

$165,882

$276,469

$552,938

Notes: Wage and fringe benefit costs of $41.38/hr is used. It is derived from County A’s 2004/2005 fiscal budget for the Web
Developer. 3 minutes of labor = $2.07,5 minutes of labor = $3.45, 10 minutes of labor = $6.90.
Bobby 5.0 © software, developed by the Center for Applied Special Technology, was used to count the number of web pages
and estimate the instances of accessibility design errors under the guidelines found in Section 508 of the Rehabilitation Act of
1973. The Accessibility Design Errors column represents total lines of HTML programming statements that are identified as
having an automatic or potentially manual error requiring correction or inspection.

Table 2.5
Estimated hours of labor to review and repair web pages

County
A
B

Web
Pages
671
208

C

1,848

Est. Total Hours Est. Total Hours Est. Total Hours
Required to
Required to
Required to
Repair All Errors Repair All Errors Repair All Errors
Using 10
Accessibility Using 3 Minutes Using 5 Minutes
Design
of Labor Per
of Labor Per Minutes of Labor
Error
Error
Per Error
Errors
4,517
9,033
54,200
2,710
4,145
207
345
691
80,136

4,007

6,678

13,356

In Kansas, an advocacy group for persons with disabilities got the state’s
attention by pushing for state compliance with Section 508 standards (Perlman,
2005). As a result, the state took on the challenge and formed a committee to
collaboratively work toward greater accessibility. The addition of a collaborative
effort in Kansas enriched the state’s opportunity to understand barriers preventing
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accessibility. Collaboration and other potential barriers identified from the literature
review, such as staffing and technology budget, can provide a greater depth of
understanding about the degree of accessibility that exists within local government.
Emerging from the Fog of Website Accessibility
The literature shows the application “of technology, particularly the Internet,
to enhance the access to and delivery of government information and services to
citizens, businesses, government employees, and other agencies” (Hemon et al., 2002,
p. 388; Jaeger, 2004, p. 519). Using the Internet and Web, to enhance access to, and
delivery of, government information and services to citizens, businesses, government
employees, and other agencies represent major technological contributions when
applying technology (Hemon et al., 2002; Jaeger, 2004). This is especially noticeable
when measuring the proliferation of websites over time. Abramson and Means
(2001) found relentless pressure from the private sector, for improved public sector
performance, as a substantial influence on government pursuit of e-govemment to
meet the public’s expectations of more responsive service delivery.
In an era when information technology’s principal purpose is to support
agency goals, no technology is an island (Walker, 2004). As such, the use of
technology must match organizational goals, intended outcomes, statutory
regulations, and responsiveness.
Section 508 of the Rehabilitation Act facilitated development of technologies
that would help achieve the goals of the statute. Development occurred when the
U.S. Architectural and Transportation Barriers Compliance Board (Access Board)
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published standards for federal departments and agencies mandating acquisition of
technology for access and use by individuals with disabilities. The Access Board
mandated,
Not later than 6 months after the Access Board publishes the standards
required under paragraph (2), the Federal Acquisition Regulatory
Council shall revise the Federal Acquisition Regulation and each
Federal department or agency shall revise the Federal procurement
policies and directives under the control of the department or agency to
incorporate the standards. (29 USC 794d)
To maintain business continuity or develop new opportunities between the
federal government and the private sector, technological improvements were
necessary. Chuang (2001) found that Section 508 created a boost for the adaptive
technology industry (para. Panel Tests Products).
As a result, numerous technologies can be found today that either did not exist
in 1998 or were in their infancy. Peters (1999) defines development of these
technologies as technology forcing, whereby legislation is designed to force
development of the technology needed for improving the environment as one of the
many policy issues involved with implementation.
E-govemment heralds an exciting new frontier for public agencies (Streib and
Willoughby, 2002). New research that considers the presence of previously untested
variables (see Table 2.6) allows a new understanding of potential barriers to emerge
from the fog of website accessibility. Furthermore, directing new research toward
local government, where front-line employees are closest to the community (Luthy,
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2000), offers a rich and fertile field of opportunities to apply new research
methodologies to understand accessibility.
Table 2.6
Summary of previously excluded variables as potential barriers to accessibility
Knowledge of Accessibility Law
Funding
Technical Expertise of the Web Developer
Collaborative Arrangements for Web Development
Accessibility Differences Between an Official
Home Page and a Subordinate Web Page
Size of the Technology Staff
Method of Organizing Web Development
(Centralized, Decentralized)
Formalized Web Development Process
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CHAPTER III
METHODS
Research Design
The Midwestern state, long known as an industrial-era powerhouse built on
auto and steel manufacturing, has emerged as a technology leader (CDG, 2004). In
their report, Digital States Survey: Digital States and The Second Generation of
Digital Government. CDG reported the Governor of the Midwestern state claims that
information technology is at the heart of state government. With the Midwestern
state’s emergence as a technology leader at the state level, local governments may get
caught up in the rush to new technology without consideration for meeting the
accessibility needs of people with blindness or low vision.
Purpose of the Methodology
The purpose of this study’s methodology was to examine website
accessibility, at the local government level. An electronic list provided by a non
profit technology advocacy group contained the largest collection of local government
website addresses and corresponding e-mail addresses (571) available without cost or
other limitations. Other potential sources of a list of local governments were
contacted, including a state-wide township association (TA) and an association of
computer users (ACU). The TA does not release lists of its members and ACU’s list
contained fewer than 100 potentially usable local government records. That is,
records with a website address and a corresponding e-mail address listed. Thus, for
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the purposes of this research, the non-profit technology advocacy group’s list was
selected for sampling.
Population
To summarize, this research study consisted of a cross-sectional survey of
technology professionals in a Midwestern state’s local governments. These
professionals are the target population. The sampling frame is an electronic list from
a non-profit technology advocacy group. The group is an independent entity
providing on-going analysis and long-term guidance on the direction of information
technology in the Midwestern state.
All technology professionals on the electronic list, with a website and a
corresponding e-mail address, represent potential respondents. The list contained 527
entries meeting both criteria. The research design did not include a sampling design as
all entries meeting the criteria of a website and corresponding e-mail addresses were
included in the study.
Survey Instrument
The survey instrument was designed as an online survey. Potential
respondents were notified of the research study using their e-mail address drawn from
the non-profit technology advocacy group list. The research study’s e-mail
notification message directed potential participants to a website containing the online
survey. The notification used approved language from Western Michigan
University’s Human Subjects Institutional Review Board (HSIRB). HSIRB’s
assigned project number is 05-08-27 (see Appendix A).
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Fourteen days following the initial announcement of the survey, a reminder
notice was sent to all potential respondents asking for their participation if they had
not already completed the survey. This notification used the same e-mail address as
the initial announcement.
The survey was designed to collect data to answer the study’s research
questions. The research questions were developed from an extensive literature review
that revealed a general lack of research into potential barriers impacting website
accessibility.
Quantitative Methodology
The preceding literature review established a foundation for understanding
traditional e-govemment strategies that are predominately directed toward enhancing
existing features of a website, such as the number of online services available. Past
research provided information allowing discovery of potential barriers for achieving
greater accessibility (Jaeger, 2004; Perlman, 2005)). However, no study was
identified that incorporated potential barriers into a methodology to determine if any
relationships are present between these barriers and website accessibility for people
with blindness or low vision.
The purpose of this section is to describe the approach used for the study,
relying on new variables (refer back to Table 2.6 for more information), to answer the
overarching question of this research project: How accessible are local government
websites for people with blindness or low vision who utilize assistive computer
technology?
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Sub-questions and associated hypotheses are developed around the use of
several new variables (refer to Table 2.6) not included in previous studies. The
variables were identified by reviewing nine past studies of e-govemment (Center for
Digital Government, 2003; CyberMichigan, 2004; Stowers, 2002; West, 2001; West,
2002; West, 2003; West, 2004; World Market Research Centre, 2001). These studies
reinforce the presence of a knowledge gap regarding potential barriers to website
accessibility.
Research Questions
The main research question being addressed by this study is, “How accessible
are local government websites for people with blindness or low vision who utilize
assistive computer technology?” Accessibility will be measured on an overall basis
by the presence or absence of design errors. The stated null hypothesis (Ho) is, there
is no statistically significant relationship between potential barriers and website
accessibility among local governments. The alternative hypothesis (Hi) is, there is a
statistically significant relationship between potential barriers and website
accessibility among local governments. Additional research questions and
corresponding null hypotheses are:
RQ2: To what extent does local government knowledge of accessibility law
impact web page accessibility?
Ho:

Knowledge of accessibility does not have a relationship with the
number of accessibility design errors present on a local government
home page.
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RQ3: To what extent do experienced web developers increase or decrease
web page accessibility?
Ho:

Web developers with more experience do not have a relationship
with the number of accessibility design errors present on a local
government home page.

RQ4: How does the presence or absence of a technology-focused
collaborative partnership agreement impact website accessibility?
Ho:

The presence of a collaborative partnership agreement does not
have a relationship with the number of accessibility design errors
present on a local government home page.

RQ5: Do alternative forms of online information exist for people with
blindness or low vision who utilize assistive computer technology?
Ho:

Alternative forms of online information do not exist.

RQ6: Are alternative forms of online information usable by people with
blindness or low vision without assistance from another person?
Ho:

Alternative forms of online information do not allow people with
blindness or low vision to use it without assistance.

RQ7: To what extent does a subordinate web page, such as an employment
page, demonstrate similar accessibility characteristics to the local
government home page?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

47

Ho:

Although booking marking web pages, within browser software is
common practice, subordinate pages do not demonstrate similar
accessibility design errors as the home page.

RQ8: Is there a relationship between the size of a technology budget and the
number of accessibility design errors present on a web page?
Ho:

There is no statistically significant relationship between the size of
a technology budget and the number of accessibility design errors
present on a web page.

RQ9: Do local governments, receiving federal funding, have official home
pages that provide fewer accessibility design errors?
Ho:

Receipt of federal funding does not have a relationship with the
number of accessibility design errors present on a local government
home page.

RQ10: Is there a relationship between the size of the technology staff and the
number of accessibility design errors present on a web page?
Ho:

There is no statistically significant relationship between the size of
the technology staff and the number of accessibility design errors
present on a web page.

RQ11: Is there a relationship between the presence of a formalized web
development process and the number of accessibility design errors
present on a web page?
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Ho:

There is no statistically significant relationship between the
presence of a formalized web development process and the number
of accessibility design errors present on a web page.

RQ12: To what extent does centralized web development impact web page
accessibility between the home page and a subordinate web page?
Ho:

Centralized web development does not result in fewer accessibility
design errors between the home page and a subordinate web page.

hi addition to the above hypotheses, the survey is designed to collect
information about which online services local governments have allocated resources
to implement and to what extent these online services are presently available.
Limitations
This research study is limited to local governments in a Midwestern state. An
electronic list provided through the cooperation of a non-profit technology advocacy
group included a website address and corresponding e-mail address. The list did not
contain entries for all 1,859 local governments in the Midwestern state. Therefore,
the overall methodology did not allow local governments in the process of developing
a website to become part of the sample population.
The electronic list included 571 entries (or 31% of the Midwestern state’s
local governments) consisting of counties, cities, townships, and villages. Of the 571
entries, only 527 entries had an e-mail address that could be used for soliciting
participation in the study’s survey and all were subsequently targeted as potential
respondents.
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For the 527 entries, it was possible that data entry errors, during development
and maintenance of the list, could cause a number of e-mail addresses to be invalid.
This would only become evident after the initial notification of the research study was
completed. After notification, 55 e-mail addresses were invalid resulting in 472
potential respondents receiving the research study notification.
The dependent variable, total number of instances of accessibility design
errors present on an official home page, was presumed to be consistent with a Poisson
distribution as count data often follows this type of distribution (Woolridge, 2003;
University of California at Los Angeles, 2005, Para, analyzing count data). This
assumption is not supported after examining the survey data for over/under
dispersion. Overdispersion is present making Poisson regression analysis
inappropriate. Instead, Ordinary Least Squares (OLS) regression analysis, following a
normal distribution serves as one of several analytical tests for determining
relationships between the dependent variable and various independent variables.
Finally, the response rate for the online survey is 12%. This rate may prevent
generalizing the findings to the population of non-respondents. According to Doyle
(2005), a low response rate does not guarantee that results will be biased but there is a
strong possibility that non-respondents have different opinions than respondents.
More prominent research that examined e-mail surveys expressed concern about
sample representativeness (Dillman, 2000; Schaefer & Dillman 1998). Sample
representativeness is discussed further in Chapter V (Findings).
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Data Collection
Primary Data
Data collection involved the use of both primary and secondary data. Primary
data was generated through the new survey instrument (see Appendix B) administered
online. The online survey is designed to capture data for each of the new independent
variables identified from the literature review. This data provides the opportunity to
enrich local government understanding of website accessibility.
The survey also collected data on variables used in earlier studies to enrich the
analysis of RQ8 and RQ10. The purpose is to perform a current analysis of the
impact these variables have on accessibility today when compared to past research.
These variables included:
1. Budget (RQ8).
2. Size of technology staff (RQ10).
Additionally, a comparison of any changes regarding service offerings from
earlier research and this research study are discussed within the conclusions section of
this report.
Participants were notified of the study, and its purpose, through an electronic
mail distribution list created from the non-profit technology advocacy group list. The
electronic notice directed the participant to a website for completion of the survey. A
copy of the research announcement’s language is presented in Appendix C.
Once the initial notification was completed, an electronic reminder notice (see
Appendix D) was sent 14 calendar days later reminding the target population of the
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study and requesting completion of the survey if they have not already done so. The
online survey was active for 45 calendar days. The response rate achieved was 12%.
Eighty-six e-mail addresses, maintained in the non-profit technology advocacy
group list, were returned as invalid after the initial notification message was sent. Of
the 86 invalid addresses, the researcher was able to manually verify and correct 31
addresses and resubmit the announcement message to these potential respondents.
Verification, correction, and resubmission occurred on the same day as the original
bulk notification. The remaining 55 e-mail addresses could not be verified resulting
in a net target population of 472 local governments contained in the non-profit
technology advocacy group test sample.
For each respondent that chose to submit his or her survey information, a
database record was written to a Microsoft Excel © Comma Separated Values File.
The data in the survey database was then opened in Microsoft Excel © (Excel)
software to format certain fields (or cells) of data. Formatting was necessary because
the programming techniques used to develop the online survey did not allow numeric
values, such as the technology budget or number of technology employees, to be
stored directly as integers. Therefore, using Excel’s cell formatting feature, these
columns of values were converted from alphanumeric to numeric. Once formatted,
the data was copied from Excel into Stata 8 © software (StataCorp, 2003) and saved
in Stata’s proprietary format.
A second source of primary data was generated through the use of a website
testing tool. Bobby 5.0 © software, originally developed by the Center for Applied
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Special Technology, but now owned by Watchfire, Inc., Toronto, Canada, examines
web pages or entire websites for the presence of design errors that could prevent
individuals with disabilities from fully accessing the contents of the site (Stowers,
2002). This software program has been used in other studies to identify the presence
or absence of accessibility design errors (Stowers, 2002; West, 2003; West, 2004;
CyberMichigan, 2004). As stated earlier, the total number of instances of
accessibility design errors is the dependent variable for this study.
This research study uses a proxy measure for accessibility design errors. The
proxy measure is the total instances of accessibility design errors present on the
official home page and employment information page (refer to RQ7 for more
information) for each local government included in the target population. This differs
from past research that reported on the categorical errors collected by Bobby ©
software that understates the likely resource commitment needed for a web developer
to examine and correct errors. Using the total number of instances of errors corrects
the understatement as each instance of an error will require a web developer to
examine the actual line of HTML code and make appropriate corrections.
Bobby 5.0 © software analyzed the stated web pages and produced a report
listing the number of errors based on the accessibility guidelines defined in Section
508. These guidelines are programmed into the Bobby 5.0 © software. The resulting
Bobby 5.0 © report categorizes each error as an automatic or manual error within
each of Section 508’s guidelines. Automatic errors represent the segments of the web
page that do not meet specific Section 508 guidelines. Manual errors represent
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segments of the web page that may not meet one or more Section 508 guidelines and
require manual verification by a web developer to determine compliance. Categorical
errors, automatic or manual, are reported in prior research rather than the more
detailed summation of instances of errors occurring within each category.
For both major categories of errors (automatic or manual), subcategories are
present that directly link to Section 508 guidelines. The number of instances, of each
error for all subcategories, were counted and included in this research. The
summation represents the proxy measure for the dependent variable. Figure 3.1
provides an example of how Bobby 5.0 © software produces a report containing the
dependent variable (total instances of accessibility design errors).
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Figure 3.1. Sample section 508 accessibility compliance report generated by Bobby
5.0 software

Before analyzing a website, it was first necessary to verify the presence of an
official home page and a human resources web page. For the purposes of this study,
alternative descriptions for human resources such as; personnel, personnel office,
employment opportunities, employment information, employment listings, or similar
phrases were regarded as acceptable alternative representations of the presence of a
human resources web page.
As the literature review described, people with blindness or low vision face a
troubling, uncertain future in which opportunities for employment, education, and
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other services can be diminished (NCD, 2000) as a result of limited access to
information contained on local government websites. As such, people with
disabilities will have a harder time discovering employment opportunities and being
able to get highly skilled technical positions (Jaeger, 2004). Accessible information
and services can be an essential job function, although this will depend on the type
and nature of work performed. For many others, accessible computer and Internet
technologies represent “an opportunity to join the workforce for the first time”
(Jaeger, 2004, p. 522; Rich, Erb, & Rich, 2002, p. 51).
When present, the human resources web page was analyzed using Bobby 5.0
© software to determine the number of accessibility design errors present. The
number of accessibility design errors is the sum total of all instances of errors under
the Bobby 5.0 © software’s automatic and manual categories and served as an
independent variable for RQ7.
The number of instances of errors is the measure of website accessibility used
in this study. Once known, the number of instances of accessibility design errors, for
each local government respondent, was manually appended to the Stata 8 © database
containing the survey data. Collection of the total number of instances of accessibility
design errors for the official home page and a human resources page utilized the same
process.
Collection of the accessibility design errors, using Bobby 5.0 ©, was
conducted in advance of the survey announcement being broadcast to the target
population. The timing of data collection, in advance of the announcement, was
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necessary to avoid the possibility of a web developer attempting to make changes to
their web pages prior to completing the survey. Allowing an opportunity for this to
occur may have impacted data analysis and hypothesis testing.
Secondary Data
Secondary data sources included data from an International City/County
Management Association (2002) survey and data from the U.S. Census Bureau’s
Census 2000. The ICMA database was created from an e-govemment survey
administered to local governments across the United States. It was possible to link
data from the ICMA study directly to participants of the online survey. Specifically,
technology budget and staffing data from 2002 was compared to the same data
collected from the online survey to evaluate increasing or decreasing appropriations
of resources to better understand local government trends.
Census 2000 provided count data on both total population and population of
persons with sensory disabilities collected for each participant’s jurisdiction. These
data elements were identified from the Census 2000 website (U.S. Census Bureau,
2000) and then manually appended to the Stata 8 © database. After all Census data
was entered, a new variable representing the percentage of the total population that
has a sensory disability (population of persons with sensory disabilities divided by the
total population of the local government) was generated and stored within Stata 8 ©.
Given the expected wide variance in population counts for each participant in the
online survey, a percentage of the population of persons with sensory disabilities
within the larger population center minimizes the variance.
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The online survey database, whose invited participants are determined from
the non-profit technology advocacy group electronic list, served as a filter for a
subsequent joining process with the ICMA and Census databases (refer to Appendix
E). Meaning, online survey participation determined which secondary records of data
were extracted and joined from the ICMA and Census datasets, to form a database
suitable for analysis to answer the research questions. The joining process used the
website address provided by respondents to the online survey to match with a record
of data in the ICMA database. Then, the ICMA’s identifier, name and state of the
participant, was used to query the population of persons with sensory disabilities from
the U.S. Census Bureau’s website by initiating an Internet connection.
Data Analysis and Statistical Methods
Data analysis was conducted using Stata 8 © software. The statistical
methods performed included OLS regression analysis, Analysis of Variance
(ANOVA) tests, Kruskal-Wallis ranks (KW), and Spearmans R (Sp R). Where
appropriate, based on the level of data of the dependent and independent variables, an
Independent Samples T-Test (T-Test), Kolmogorov-Smimov Two-Sample Test (KS)
and Wilcoxon-Mann-Whitney tests (WMW) were also conducted. Refer to Table 3.1
for more information.
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Table 3.1
Hypotheses, statistical tests and associated data

Dependent
Variable

Instances of
accessibility
design errors
on an official
home page

Independent
Variable(s)
Refer to hypotheses
2-12
Knowledge of
accessibility law
Work experience of
the web developer
Collaborative
agreement for web
development with
other agencies
Information available
only online
*
Instances of
accessibility design
errors on an
employment web
page
Technology budget
Receipt of Any
Federal Grant
Technology staff
Formalized web
development process
Centralized web
development

2

Survey
Question(s)
Refer to
hypotheses 2-12
A1

3

G4

4

A lla

5

S7

6
7

*
**

8

G7

9

G9a - G9g

10

A lO a-A lO b

11

A l, A3, A4, A6,
A10
G5

Hx
1

12

Statistical
Tests
Refer to
hypotheses 2-12
OLS, ANOVA,
KW, Sp R
OLS, ANOVA,
KW, Sp R
OLS, ANOVA,
KW, Sp R, KS,
WMW
OLS, ANOVA,
KW, Sp R
*
OLS, ANOVA,
KW, Sp R

OLS, ANOVA,
KW, Sp R
OLS, ANOVA,
T-Test
OLS, ANOVA,
KW, Sp R
OLS, ANOVA,
KW, Sp R
OLS, ANOVA,
KW, Sp R

*Survey data did not produce information adequate for addressing the hypothesis.
** Data collection using Bobby 5.0 © software produced the independent variable, not the survey
instrument.

ANOVA is an inferential statistical procedure that tests for differences in the
means of the dependent variable broken down by the independent variable that
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contains two or more categories (University of California at Los Angeles, 2006, Para,
one-way ANOVA). This would indicate, for example, that township responses to
technology budget may have a relationship with accessibility design errors.
Nonparametric tests were also used because the number of respondents (n=56)
does not fall, decisively, within the classification of a large sample or small sample.
Some literature states that large samples consist of observations greater than 100
(StatSoft, 2006, Para, when to use which method), while small samples are less than
20 or so (Columbia University, 2006, Para, nonparametric test). Kruskal-Wallis
ranks test is the nonparametric version of ANOVA. Spearmans R is the
nonparametric version of standard correlation coefficients. Kolmogorov-Smimov
Two-Sample test and Wilcoxon-Mann-Whitney test are the nonparametric version of
the independent samples t-test.
Primary Variables
Accessibility is the dependent variable as measured through the use of a proxy
variable - the number of instances of accessibility design errors. The number of
instances of accessibility design errors was derived from using Bobby 5.0 © software.
It is hypothesized that accessibility design errors will be higher when certain
conditions (independent variables) exist. These conditions represent the independent
variables and are reviewed next.
Past research (Stowers, 2002; West, 2001, 2002, 2003, 2004, 2005) excluded
variables (see Table 2.6) that Jaeger (2004) posited as potential barriers to the design
and development of disability accessible websites.
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According to Sobie (2003), website accessibility is strengthened when local
government collaborates with other agencies through a process he describes as
“mining your local relationships” (p. 7) to identify best practices. He explained
further that a collaborative relationship is an effective means of increasing
accessibility. CyberMichigan (2004) finds an increase in intergovernmental
cooperation whereby communities are sharing resources and leveraging their capacity
to meet the online needs of citizens.
Therefore, collaboration is an additional variable (refer to Table 2.6), drawn
from Sobie and CyberMichigan, as a potential barrier. Jaeger (2004) reported
collaboration as a measure of understanding institutional resistance to disability
accessible e-govemment.
Finally, several previous studies (Bray, Flowers, and Gibson, 2003; Opitz,
Savenye, and Rowland, 2003; Flowers, Bray, and Algozzine, 1999) conducted
disability accessibility tests predominantly on the official home page of the
participants. This method allows the practice of book marking web pages to emerge
as a deficiency in the studies. An Internet user may bookmark a web page to achieve
faster access to the page on subsequent visits. The above referenced studies assumed
accessibility of an official home page would be indicative of all other sub pages on
the website.
It is possible, however, considering the web development process employed in
local government that a sub page might be accessible to a person with blindness or
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low vision who utilizes assistive computer technology while the official home page is
not. The reverse may be equally as true.
A condition that may create inconsistent web development is predicated on
how well centralized the process is within the agency. Therefore, this study’s
contribution to excluded variables is the impact centralization has on website
accessibility.
Using the Web, “an opportunity to join the workforce for the first time”
(Jaeger, 2004, p. 522; Rich et al., 2002, p. 51) becomes available through the use of
an employment web page. An accessible employment web page eliminates a potential
barrier affecting people with blindness or low vision who are seeking employment.
All variables associated with testing each hypothesis were examined using
descriptive statistics including the mean, median, and mode for grouped and non
grouped data. Frequency distributions have been created for all variables and have
incorporated the descriptive statistics in each table.
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CHAPTER IV
FINDINGS
The research question being examined is, “How accessible are local
government websites for people with blindness or low vision who utilize assistive
computer technology?” The findings of the research project have been organized into
several sections to assist the reader. The first section provides an overview of the
response rate. The second section provides an overview of the survey data. The third
section provides descriptive analysis and measures of central tendency for the
dependent variable, and instances of accessibility design errors.
The fourth section provides a comprehensive descriptive analysis of the
independent variables linked to each stated hypothesis. Also within this section are
measures of central tendency for grouped and non-grouped data. The fifth and final
section provides analysis of the study’s hypotheses using previously defined statistical
tests.
Response Rate
Fifty-six of the 472 potential respondents that comprised the population
responded to the online survey, providing a response rate of 12%. Prior research
using e-mail and web-enabled methodologies, similar to the methodology used in this
study, has produced varying response rates. Comley (1996) achieved e-mail and
traditional mail response rates of 15.4% and 17% respectively. A more recent survey
in 2003 using a traditional mail survey and web-enabled survey achieved response
rates of 10.1% and 14.3% respectively (Griffis, Goldsby, & Cooper, 2003). Tse, Tse,
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& Yun (1995) administered a survey on business ethics using e-mail and mail
techniques. The researchers found no significant difference between response rates
using either technique.
This study’s response rate may prevent generalizing the findings to the
population of non-respondents. A low response rate does not guarantee that results
will be biased but there is a strong possibility that non-respondents have different
opinions than respondents (Doyle, 2005).
Determining sample representativeness of the total population is limited
considering the lack of measurable variables for the population of non-respondents.
However, two important variables are known about the total population allowing
comparison to the sample population.
First, the 56 respondents and the 515 non-respondents (n = 571) are similar
because both groups are known to have an active website providing online
information and services. Second, the total number of instances of accessibility
design errors (for the official home page and an employment opportunities page) is
known for non-respondents as well as respondents. Collection of the total number of
instances of accessibility design errors for all 571 local governments was necessary to
identify the dependent variable for each of the potential respondents. For both
groups, 100% have accessibility design errors present on their official home page and
where a link to the home page exists, 100% of both groups have accessibility design
errors present on an employment web page.
More prominent research that examined e-mail surveys expressed concern
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about sample representativeness (Dillman, 2000; Schaefer & Dillman 1998).
Therefore, this research study assumes the posture that without a larger response rate,
generalization is unwise (Bachmann & Elfrink, 1996).
Overview of the Survey Data
To begin, Table 4.1 and Figure 4.1 provide a breakdown of the 56
respondents by type of local government. One respondent did not provide their
official website address requiring further investigation of the local government’s
identity. This was accomplished using the respondents’ answer to survey question
three. Based on the response to this question, the local government was identified as
a township. Data reveals that a majority of respondents were from townships,
followed by cities, counties, and villages respectively.
Table 4.1
Frequency Distribution: Survey respondents by type of local government

County
City
Township
Village
Total

Frequency
15
18
22
1
56

Percent
26.79
32.14
39.29
1.79
100.00

Cumulative
Percent
26.79
58.93
98.21
100.00
100.00
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City

32.14%

County

26.79%
Village
1.79%

I

Tow nship
39.29%

Figure 4.1. Frequency Distribution: Survey respondents by type of local government

One hundred percent of respondents indicated the presence of an official
government website with 98.2% (n=55) providing their official website address. The
survey data reveals that slightly more than half (51.78% or 29) of the respondents’
official government websites were authorized for design and development by the local
government’s governing body rather than a single government official such as a city
manager or technology director (see Table 4.2 and Figure 4.2 for more information).
This reveals that website accessibility policy rests primarily with the legislative body
and is consistent with this body’s role as policymaker.
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Table 4.2
Frequency Distribution: Authority to establish an official website

Frequency

Percent

Cumulative
Percent

Governing Body

29

51.78

51.78

Executive
Other
No Response
Total

10
10
7
56

17.86
17.86
12.50
100.00

69.64
87.50
100.00
100.00

Source

No Response
12.50%

Other
17.86%
Governing
Body
51.78%
Executive
17.86%

Figure 4.2. Frequency Distribution: Authority to establish an official website
Respondents were asked to indicate their level of agreement or disagreement
with regard to how important website accessibility is to them. Data reveals that
75.93% (or n=41) of respondents agree that accessibility is important for people with
blindness or low vision (see Table 4.3 and Figure 4.3 for more information).
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Table 4.3
Frequency Distribution: Website accessibility is important

Frequency

Percent

Cumulative
Percent

Strongly Agree

9

16.67

16.67

Mostly Agree
Agree
Disagree
Mostly Disagree
Strongly Disagree
No Opinion
Total

10
22
1
0
3
9
56

18.52
40.74
1.85
0.00
5.56
16.67
100.00

35.19
75.93
77.78
77.78
83.33
100.00
100.00

Mostly
Disagree-

0 .00%

Strongly
Disagree
5.56%

No Opinion
16.67%

Disagree
1.85%

Agree
40.74%

Strongly Agree
16.67%
Mostly Agree
18.52%

Figure 4.3. Frequency Distribution: Website accessibility is important
Additionally, data reveals that an even larger percentage of respondents
(90.91% or n=50) indicated agreement that equal access to online information should
be available for all citizens (see Table 4.4 and Figure 4.4 for more information).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

68

Table 4.4
Frequency Distribution: Equal access to online information should be available to all
citizens

Frequency

Percent

Cumulative
Percent

Strongly Agree

17

30.91

30.91

Mostly Agree
Agree
Disagree
Mostly Disagree
Strongly Disagree
No Opinion
Total

16
17
1
2
0
2
55

29.09
30.91
1.82
3.64
0.00
3.64
100.00

60.00
90.91
92.73
96.36
96.36
100.00
100.00

Mostly
Disagree
3.64%

Strongly
Disagree

Disagree
1.82%

No Opinion
3.64%
Strongly Agree
30.91%

Agree
30.91%

Mostly Agree
29.09%

Figure 4.4. Frequency Distribution: Equal access to online information should be
available to all citizens
Finally, the data reveals that 56.61% (n=30) of the respondents do not intend
to establish an accessibility-driven web development procedure within one year of
responding to this study’s survey (see Table 4.5 and Figure 4.5 for more information).
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Table 4.5
Frequency Distribution: “I intend to create an accessibility development and testing
environment within 12 months after completing this survey”

Strongly Agree
Mostly Agree
Agree
Disagree
Mostly Disagree
Strongly Disagree
No Opinion
Total

No Opinion
20.75%

Frequency
0
3
9
9
6
15
11
53

Percent
0.00
5.66
16.98
16.98
11.32
28.30
20.75
100.00

Cumulative
Percent
0.00
5.66
22.64
39.62
50.94
79.25
100.00
100.00

Strongly Agree

0.00%

'

5-66/°
Agree
16.98%

Disagree
16.98%
Strongly
Disagree
28.30%

Mostly
Disagree
11.32%

Figure 4.5. Frequency Distribution: “I intend to create an accessibility development
and testing environment within 12 months after completing this survey”

The next two sections provide descriptive illustrations of the dependent
variable and each independent variable included in the study. Because only one
village responded to the survey, all frequency distributions that breakdown variables
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by type of respondent exclude villages from all reported tables and figures.
Descriptive Analysis of the Dependent Variable
This section provides a descriptive analysis of the study’s dependent variable,
the number of instances of accessibility design errors present on each local
government’s official home page. The frequency distributions include a data table
and supporting chart for visual interpretation.
Frequency Distribution - Dependent Variable
The dependent variable is the number of instances of accessibility design
errors present on each respondent’s official home page. The result of the distribution,
which numbered 55 with one missing value, reflects a population with accessibility
design errors present on 100% of all home pages (see Table 4.6 and Figure 4.6). The
missing value results from a missing website address preventing establishment of a
match between the local government’s identity and the Bobby 5.0 ©-collected
accessibility design errors. However, all potential respondents’ official home pages,
included in the non-profit technology advocacy group list, were analyzed for
accessibility design errors and 100% of all home pages in the list have accessibility
design errors present. Therefore, lacking the specific identity of the missing value
does not preclude this analysis from claiming that 100% of respondents have
accessibility design errors present on their official home pages.
Data reveals that 69.09% of respondents (n=38) have more than 20 errors
present on their home pages. Additionally, 41.82% (n=23) have more than 60 errors
present on their home pages, while 36.36% (n=20) have more than 80 errors. No
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respondent websites were immune from accessibility design errors. Therefore, data
reflect a population requiring accessibility design improvements for their home pages.
Table 4.6
Frequency Distribution: Instances of accessibility design errors for respondents’ home
pages

Errors
Frequency
<1
0
1 -2 0
17
2 1 -4 0
9
4 1 -6 0
6
6 1 -8 0
3
81 - 100
8
> 100
12
Total
55
Mean
60.18
Median
48
Mode
4
Minimum
3
Maximum
177
Std. Dev.
49.59

<1

1-20

21 - 4 0

Percent
0.00
30.91
16.36
10.90
5.46
14.54
21.82
100.00

41 - 6 0

Cumulative
Percent
0.00
30.91
47.27
58.18
63.64
78.18
100.00
100.00

61 - 8 0

81 - 1 0 0

>100

Errors

Figure 4.6. Frequency Distribution: Instances of accessibility design errors for
respondents’ home pages
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Frequency distributions were also created for each type of respondent (county,
city, and township) to provide additional descriptive analysis as shown in Table 4.7
and Figure 4.7. Eighty percent of county respondents (n=12), 78% of city respondents
(n=14), and 57% of township respondents (n=12) have more than 20 errors present on
their home pages.
Additionally, 60% of county respondents (n=9), 44.4% of city respondents
(n=8), and 28.6% of township respondents (n=6) have more than 60 errors present on
their home pages. Finally, 53.3% of county respondents (n=8), 38.9% of city
respondents (n=7), and 23.8% of township respondents (n=5) have more than 80
errors present on their home pages.
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Table 4.7
Frequency Distribution: Instances of accessibility design errors for respondents’ home
pages bv type of respondent
City

County
Errors Freq
<1
0
1 -2 0
3
1
2 1 -4 0
2
4 1 -6 0
1
6 1 -8 0
81 - 100
3
>100
5
Total
15
Mean
78
Median
81
Mode
Min.
4
Max.
174
Std.Dev 53.66

10

%
0.00
20.00
6.67
13.33
6.67
20.00
33.33
100.00

Cum.
%
Freq
%
0.00 0
0.00
20.00 4
22.22
26.67 4
22.22
40.00 2
11.11
46.67 1
5.56
66.67 4
22.22
100.00 3
16.67
100.00 18 100.00
58.61
56.5
4,24
3
148
43.68

Township
Cum.
Cum.
%
Freq
%
%
0.00
0.00
0.00 0
42.86
22.22 9
42.86
44.44 4
19.05 61.90
55.56 2
9.52 71.43
61.11 1
4.76 76.19
83.33 1
4.76
80.95
100.00 4
19.05 100.00
100.00 21 100.00 100.00
50.9
31
17
4
177
50.28

i

■ County
□ City
^Tow nship

<1

1 -20

21 - 4 0

41 - 6 0

61 - 8 0

81 -1 00

>100

Errors

Figure 4.7. Frequency Distribution: Instances of accessibility design errors for
respondents’ home pages by type of respondent
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Accessibility Design Errors Categorized by Section 508, Subsection 1194.22
Section 508, subsection 1194.22, provides a number of checkpoints that the
Bobby 5.0 © software uses when analyzing web pages for accessibility design errors.
These 16 checkpoints, referred to as paragraphs a through p are applicable to one or
more types of disability including visual and hearing impairment.

Data reveals that

most accessibility design errors occurred in four (a, c, g, and h) of the 16 checkpoints
(see Table 4.8 and Figure 4.8) and seven checkpoints overall. Directing attention to
these areas of accessibility compliance could quickly improve e-govemment
accessibility for people with blindness or low vision who utilize assistive computer
technology.
Table 4.8
Frequency Distribution: Accessibility design errors categorized by checkpoint
Subsection
1194.22
a
b
c
d
e
f
g
h
i
j
k
1
m
n
o
P
Total

Frequency
46
3
46
0
0
0
29
42
7
0
0
0
0
12
0
0
185

Percent
24.86
1.62
24.86
0.00
0.00
0.00
15.68
22.70
3.79
0.00
0.00
0.00
0.00
6.49
0.00
0.00
100.00

Cumulative
Percent
24.86
26.48
51.34
51.34
51.34
51.34
67.02
89.72
93.51
93.51
93.51
93.51
93.51
100.00
100.00
100.00
100.00
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a

b

c

d

e

f

g

h

i

j

k l

m n o p

C h e c k p o in t s

Figure 4.8. Frequency Distribution: Accessibility design errors categorized by
checkpoint

Descriptive Analysis of the Independent Variables
Frequency Distributions - Independent Variables Linked to Hypotheses
This section presents frequency distributions and measures of central tendency
for the independent variables linked to the study’s hypotheses.

Following this

section of descriptive analysis is a section on statistical analysis for each variable as it
relates to a stated hypothesis.
The frequency for the variable lack o f awareness of accessibility law, which
numbered 55 with one missing value, shows that less than one quarter (23.64%) of
respondents agreed to being aware of Section 508 accessibility guidelines for their
website (see Table 4.9 and Figure 4.9). Therefore, nearly two-thirds (65.45%) of
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respondents lack awareness of Section 508 accessibility guidelines, with 10.91% of
respondents expressing no opinion for the survey question.
Table 4.9
Frequency Distribution: “I am aware of the accessibility requirements of section 508
of the Rehabilitation Act”

Strongly Agree
Mostly Agree
Agree
Disagree
Mostly Disagree
Strongly Disagree
No Opinion
Total
No Opinion
10.91%

Frequency
2
4
7
12
2
22
6
55

Percent
3.64
7.27
12.73
21.82
3.64
40.00
10.91
100.00

Strongly Agree
3.64%

Cumulative
Percent
3.64
10.91
23.64
45.45
49.09
89.09
100.00
100.00

Mostly Agree
7.27%
Agree
12.73%

Strongly
Disagree
40.00%

Disagree
21.82%
Mostly
Disagree
3.64%

Figure 4.9. Frequency Distribution: “I am aware of the accessibility requirements of
section 508 of the Rehabilitation Act”
The frequency for the variable of work experience of the web developer shows
that 67.27% of respondents have less than four years of experience developing web
pages for publishing on a website (see Table 4.10 and Figure 4.10). Considering the
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accessibility amendments made to Section 508 of the Rehabilitation Act of 1973
occurred in 1998, data reveals, depending on resource characteristics of each local
government, that slightly more than two-thirds of local government web developers
had the opportunity to become aware of the accessibility guidelines at the time their
skills were developed. This could have occurred either through inclusion in an
educational curriculum or other less formal arrangement such as a conference,
seminar or through the purchase of web development software with accessibility
development tools built-in. Data also reveals additional support for this
interpretation as 75% (or 27) of respondents with less than four years of web
development experience have less knowledge of Section 508 accessibility guidelines
than those respondents with more than four years of experience.
Additionally, web development began in earnest during the mid-1990s making
it unlikely that respondents would provide a response of more than 10 years of web
development experience. This study is consistent with this thinking and revealed no
respondents with more than 10 years of experience.
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Table 4.10
Frequency Distribution: Work experience of the web developer

Experience
< 1 year
1 - 3 years
4 - 7 years
8 - 1 0 years
>10 years
Total
Mean
Median
Variance
Std. Dev.

Frequency
20
17
15
3
0
55
2.79
2.41
6.20
2.49

Percent
36.36
30.91
27.27
5.45
0.00
100.00

Cumulative
Percent
36.36
67.27
94.55
100.00
100.00
100.00

a 15
E 10

< 1 year

1-3 y ea rs

4-7years

8 - 1 0 years

> 1 0 years

Figure 4.10. Frequency Distribution: Work experience of the web developer
Data is further broken down by type of respondent (see Table 4.11 and Figure
4.11). From this frequency distribution, cities (38.89%) and townships (50%) have a
higher percentage of web developers with less than one year of experience than
counties (6.67%). A higher percentage of respondents to the survey came from cities
and townships.
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Table 4.11
Frequency Distribution: Work experience of the web developer by type of respondent

Years
< 1 year
1 - 3 yrs
4 - 7 yrs
8 - 1 0 yrs
> 10 yrs
Total
Mean
Median
Variance
Std.Dev

County

City

Freq
%
1
6.67
6
40.00
8
53.33
0
0.00
0
0.00
15 100.00
3.77
4.63
3.56
1.89

Cum.
% Freq %
6.67 7
38.89
46.67 6
33.33
100.00 3
16.67
100.00 2
11.11
100.00 0
0.00
100.00 18 100.00
2.78
2.25
7.76
2.79

Township
Cum.
Cum.
% Freq %
%
38.89 10 50.00
50.00
72.22 5
75.00
25.00
88.89 4
20.00
95.00
100.00 1
5.00 100.00
100.00 0
0.00 100.00
100.00 20 100.00 100.00
2.30
1.30
5.94
2.44

12

■ County
□ City
□ Township

■

< 1 year

1 - 3 yrs

4 - 7 yrs

8 - 1 0 yrs

> 10yrs

Experience

Figure 4.11. Frequency Distribution: Work experience of the web developer by type
of respondent
The next frequency is for the variable of collaboration with other agencies,
which numbered 53 with three missing values. The data reveals that 67.92% of the
respondents agree that partnering with other agencies would enhance website
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accessibility by reducing the instances of accessibility design errors designed into a
web page (see Table 4.12 and Figure 4.12).
Table 4.12
Frequency Distribution: Collaboration would improve website accessibility

Strongly Agree
Mostly Agree
Agree
Disagree
Mostly Disagree
Strongly Disagree
No Opinion
Total

Frequency
6
14
16
5
1
2
9
53

Percent
11.32
26.42
30.19
9.43
1.89
3.77
16.98
100.00

Cumulative
Percent
11.32
37.74
67.92
77.36
79.25
83.02
100.00
100.00

Mostly Agree
Strongly Agree
11.32%
“A

26.42%
\

No Opinion
16.98%
Strongly
Disagree
3.77%

Mostly
Disagree
1.89%

Disagree
9.43%

Figure 4.12. Frequency Distribution: Collaboration would improve accessibility
Data also reveals that despite a high percentage of respondents agreeing that a
collaborative arrangement is an effective means for reducing the number of
accessibility design errors present on a web page, the frequency for the dichotomous
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variable current partnership arrangement, which numbered 55 with one missing
value shows that nearly 71% of respondents do not partner with another agency for
web design and development (see Table 4.13 and Figure 4.13).
Table 4.13
Frequency Distribution: Current collaborative arrangement

No
Yes
Total

Frequency
39
16
55

Percent
70.91
29.09
100.00

Cumulative
Percent
70.91
100.00
100.00

Yes
29.09%"

No
"70.91%

Figure 4.13. Frequency Distribution: Current collaborative arrangement

The next frequency is for the variable information only available online,
which numbered 56 with no missing values. Data reveals that 62.50% of respondents
provide printed material as an alternative source of online content (see Table 4.14 and
Figure 4.14). Less than 9% of respondents provide some content only in an online
format on their official website, while the remaining 28.57% did not know if printed
alternative sources are available.
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Table 4.14
Frequency Distribution: Information only available online

Yes
No
Don’t Know
Total

Frequency
5
35
16
56

Percent
8.93
62.50
28.57
100.00

Cumulative
Percent
8.93
71.43
100.00
100.00

Yes

62.50%

Figure 4.14. Frequency Distribution: Information only available online
Contrasting the high percentage of respondents reporting printed alternatives
for information (62.50% or 35), no respondent indicated the availability of Braille or
large-print versions of the information. This reveals that people with blindness or low
vision must rely on others to convey the information. Additionally, even for the five
respondents (8.93%) providing some information only in an online format, there may
still be restrictions that prevent people with blindness or low vision from accessing it,
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unaided, given that 100% of respondents of these respondents have accessibility
design errors present on their respective web pages.
The next frequency is for the variable similar accessibility characteristics of
sub pages, in which 23 respondents have an employment web page linked to their

official home page. Data reveals that 100% of the respondents with an employment
web page have accessibility design errors present (see Table 4.15 and Figure 4.15).
Seventy-three point ninety three percent of respondents (n=17) have more than
20 errors present on their employment web page. Additionally, 39.14% (n=9) of
respondents have more than 60 errors present and 21.75% (n=5) have more than 80
errors present.
Table 4.15
Frequency Distribution: Instances of accessibility design errors for respondents’
employment web pages
Cumulative
Errors
Frequency Percent
Percent
<1
0
0.00
0.00
26.07
1 -2 0
6
26.07
39.12
2 1 -4 0
3
13.05
21.74
5
60.86
4 1 -6 0
4
6 1 -8 0
17.39
78.25
2
8.70
86.95
81 -1 0 0
13.05
100.00
>100
3
23
100.00
100.00
Total
Mean
61.43
Median
42
42
Mode
Minimum
9
Maximum
265
Std. Dev.
59.59
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Figure 4.15. Frequency Distribution: Instances of accessibility design errors for
respondents’ employment web pages
The frequency for the variable technology budget, which numbered 56 with no
missing values reveals that 69.64% of respondents (n = 39) have a technology budget
of less than $100,000. Web development resources may be lacking when smaller
technology budgets are present and may contribute to increased instances of
accessibility design errors designed into an official home page or employment web
page. See Table 4.16 and Figure 4.16 for more information.
Additionally, the variable is broken down by type of respondent as shown in
Table 4.17 and Figure 4.17. Data reveals that counties are more likely to have a
technology budget greater than $100,000 (86.67% or 13) than cities and townships.
Despite the likelihood of a larger budget, counties demonstrate a higher mean of
accessibility design errors (refer to Table 4.7) than other types of local governments.
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Table 4.16
Frequency Distribution: Technology budget

$ in
10,000s
< 10
1 0 -2 5
2 5 -5 0
5 0 -7 5
75 - 100
> 100
Total
Mean
Median
Variance
Std.Dev

Frequency
39
6
5
0
2
4
56
22.54
7.31
1548.10
39.35

Cumulative
Percent
Percent
69.64
69.64
10.71
80.36
8.93
89.29
0.00
89.29
3.57
92.86
7.14
100.00
100.00
100.00

45
40
35
>. 30

o

§ 25

|

20

£

15

10
5

0
< 10

10-25

25-50

5 0-75

7 5 - 100

>1 0 0

10,000s of Dollars

Figure 4.16. Frequency Distribution: Technology budget
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Table 4.17
Frequency Distribution: Technology budget by type of respondent
County
$
10,000s Freq
%
<10
2
13.33
1 0 -2 5
5
33.33
2 5 -5 0
4
26.67
5 0 -7 5
0
0.00
75 -1 0 0
1
6.67
> 100
3
20.00
Total
15 100.00
Mean
51 .73
Median
31 .25
Variance
4053.96
Std.Dev
63 .67

City
Cum.
% Freq %
13.33 15 83.33
46.67 0
0.00
73.33 1
5.56
73.33 0
0.00
80.00 1
5.56
100.00 1
5.56
100.00 18 100.00
15.69
6.33
1334.31
36.53

Township
Cum.
Cum.
% Freq %
%
83.33 20 95.24 95.24
83.33 1
4.76 100.00
0.00 100.00
88.89 0
0.00 100.00
88.89 0
94.44 0
0.00 100.00
100.00 0
0.00 100.00
100.00 21 100.00 100.00
1.31
5.5
13.11
3.62

i

■ County
□ City
^Township

111

■
<10

10-25

i
2 5-50

, k i
50-75

75-100

,1 m
>100

10,000s of Dollars

Figure 4.17. Frequency Distribution: Technology budget by type of respondent
Regarding the dichotomous variable of recipient o f federal funds, respondents
were asked to identify which, if any, of seven different federal grants they were
receiving, intended to apply to receive, are not receiving, or don’t know if they are
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receiving. Table 4.18 provides the number of yes responses (receiving the grant) for
each grant with a corresponding percentage of the total based on differing respondent
(n =) values. Further data analysis reveals that 18 respondents are recipients of
multiple federal grants. Regardless of the number of grants received, an important
implication for recipients is the application of Section 508 accessibility compliance.
Table 4.19 shows all responses (receiving, not receiving, intended to apply, don’t
know).
Table 4.18
Frequency Distribution: ‘Yes’ responses to receipt of federal funds
Description

Yes

n=

%

Law Enforcement Block Grant

14

54

25.93

Public Safety & Community Policing Grant

13

54

24.07

Edward Byrne Memorial Justice Assistance Grant

8

54

14.81

Bulletproof Vest Partnership Program Grant

13

52

25.00

Drug Court Discretionary Grant

8

52

15.38

State Alien Criminal Assistance Grant

1

52

1.92

Alcohol, Tobacco, and Firearms Training
Assistance Grant

4

53

7.55
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Table 4.19
Frequency Distribution: All responses to receipt of federal funds
Intend Don’t
________________ Description_________________ Yes No to Apply Know

n=

Law Enforcement Block Grant

14

21

0

19

54

Public Safety & Community Policing Grant

13

17

1

23

54

Edward Byrne Memorial Justice Assistance Grant

8

23

3

20

54

Bulletproof Vest Partnership Program Grant

13

18

2

19

52

Drug Court Discretionary Grant

8

23

0

21

52

State Alien Criminal Assistance Grant

1

24

2

25

52

Alcohol, Tobacco, and Firearms Training
Assistance Grant

4

21

1

27

53

The frequency for technology staff is the summation of internal and external
staff, measured as full-time equivalent employees, provided by each respondent.
Eighty four percent of respondents (n=47) provided a response to one or both survey
questions regarding the size of an internal and/or external staff. The remaining 16%
(n = 9) of respondents did not answer either question and are not included in Table
4.20.
The data reveals that 89.36% of respondents are receiving technology services
from employees, external service providers, or both. It is unclear how five
respondents (or 10.64%) that stated they have no internal or external employees are
able to maintain an official government website available to the public. It may be that
these respondents receive services that represent a small part of someone’s job that is
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not quantified by the respondent agency or the external provider.
Table 4.20
Frequency Distribution: Technology staff

Staff
Size
0
.1
.25
1
2
3.5
3.75
4
5
6
6.5
7.5
8
9.5
10
21
22
31
Total
Mean
Median
Mode
Min.
Max.
Std.Dev

Frequency Percent
10.64
5
2
4.26
10.64
5
15
31.91
10.64
5
1
2.13
1
2.13
1
2.13
2
4.26
2
4.26
1
2.13
1
2.13
1
2.13
1
2.13
1
2.13
1
2.13
1
2.13
1
2.13
47
100.00
3.73
1
1
0
31
6.23

Cumulative
Percent
10.64
14.89
25.53
57.45
68.09
70.21
72.34
74.47
78.72
82.98
85.11
87.23
89.36
91.49
93.62
95.74
97.87
100.00
100.00

Staffing is further broken down into other frequency distributions. To begin,
the frequency for the dichotomous variable internal computer department, which
numbered 56 with no missing values, reveals 57.14% of respondents indicated the
absence of an internal computer department. As stated earlier, all respondents
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answered the question regarding the presence of an official government website.
Therefore, slightly more than 57% of respondents are using either an external web
design and development service provider, may be relying on one or more internal
employees to provide web services that are among other duties performed by the
employee, or use an internal employee working in a non-technical department, such as
a county administrator’s office or city clerk’s office.
It is worth noting that one respondent answered no regarding the presence of
an internal computer department, yet provided a count of full-time equivalent
employees for an internal department. The same respondent also provided a count of
full-time equivalent external employees (discussed in the next section). For the
purposes of this frequency analysis, this one response is treated in Tables 4.21 and
4.22 as a yes response to the presence of an internal computer department.
Table 4.21
Frequency Distribution: Internal computer department exists

Yes
No
Total

Frequency
24
32
56

Percent
42.86
57.14
100.00

Cumulative
Percent
42.86
100.00
100.00

Based on the survey question regarding the presence of an internal computer
department, respondents were asked to state the number of full-time equivalent
employees (FTE) for both yes (internal staff) and no (external staff) answers. Six
respondents answered yes to the question of an internal computer department and
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provided the number of FTE for internal staff. These same six respondents also stated
the number of external service providers under contract to provide supplemental
technology services.
Respondents with an internal computer department (n = 24), 62.50% have
fewer than six employees in the department (see Table 4.22 and Figure 4.18 for more
information). Sixteen point sixty-seven percent have ten or more employees.
Table 4.22
Frequency Distribution: Number of internal computer department employees

Number Frequency Percent
2
0
8.33
1
4
16.67
2
3
12.50
3
3
12.50
4
1
4.17
2
8.33
5
2
8.33
6
1
4.17
7
8.33
8
2
1
4.17
10
1
4.17
20
4.17
21
1
1
4.17
30
24
100.00
Total
6.21
Mean
Median
3.5
1
Mode
Min.
0
Max.
30
7.44
Std.Dev

Cumulative
Percent
8.33
25.00
37.50
50.00
54.17
62.50
70.83
75.00
83.33
87.50
91.67
95.83
100.00
100.00
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Figure 4.18. Frequency Distribution: Number of internal computer department
employees
The frequency for respondents without an internal computer department, thus
relying on external service providers (n = 31), had one missing value. Data reveal
87.10% rely on fewer than two external employees for their technology services.
Web design and development services may represent only a portion of all purchased
services (see Table 4.23 and Figure 4.19).
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Table 4.23
Frequency Distribution: Number of external technology employees

Number Frequency
0.00
3
0.10
2
0.25
5
0.50
3
0.75
1
1.00
12
1.50
1
2.00
3
3.00
1
Total
Mean
Median
Mode
Min.
Max.
Std.Dev

31
0.85
1
1
0
3
0.70

Percent
9.68
6.45
16.13
9.68
3.23
38.71
3.23
9.68
3.23

Cumulative
Percent
9.68
16.13
32.26
41.94
45.16
83.87
87.10
96.77
100.00

100.00

100.00

Employee Count

Figure 4.19. Frequency Distribution: Number of external technology employees
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The frequency for the variable of a formalized web development process
shows that only 9.26% of respondents have a formalized web development process
established in their municipality (see Table 4.24 and Figure 4.20). The remaining
respondents show that 77.78% do not have a formalized web development process,
while 12.96% had no opinion.
Table 4.24
Frequency Distribution: A formalized web development process exists

Strongly Agree
Mostly Agree
Agree
Disagree
Mostly Disagree
Strongly Disagree
No Opinion
Total
No Opinion
12.96%

Frequency
1
0
4
17
4
21
4
54

Cumulative
Percent
Percent
1.85
1.85
0.00
1.85
7.41
9.26
31.48
40.74
7.41
48.15
87.04
38.89
12.96
100.00
100.00
100.00

Strongly Agree
1.85%

Disagree
31.48%
Strongly
Disagree
38.89%

Mostly
Disagree
7.41%

Figure 4.20. Frequency Distribution: A formalized web development process exists
The frequency for the variable of organization o f web development shows that
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75% of the respondents conduct web development using a process of centralization by
one or more FTEs, either through an internal department/employee or external service
provider (see Table 4.25 and Figure 4.21). The remaining 17.86% of respondents use
a decentralized development arrangement while 7.14% did not know what
arrangement is used.
Under a centralized arrangement, a web developer lacking adequate
accessibility design and development skills may continually compound the number of
instances of accessibility design errors present throughout the local government’s
website. This is especially true if the local government employs a single web
developer that uses previously constructed templates to expedite publishing content
on a website.
Table 4.25
Frequency Distribution: Centralized or decentralized web development

Completely Centralized
Mostly Centralized
Mostly Decentralized
Completely Decentralized
Don’t Know
Total

Frequency
18
24
8
2
4
56

Percent
32.14
42.86
14.29
3.57
7.14
100.00

Cumulative
Percent
32.14
75.00
89.29
92.86
100.00
100.00
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Completely
Decentralized

Don't Know

Figure 4.21. Frequency Distribution: Centralized or decentralized web development
Data is broken down further by type of respondent (see Table 4.26 and Figure
4.22). This frequency distribution reveals that counties (73.33%), cities (83.33%),
and townships (66.67%) design and develop web pages under a model of
centralization.
Table 4.26
Frequency Distribution: Centralized or decentralized web development by type of
respondent
County

cc
MC
MD
CD
DK
Total

Freq %
4
26.67
7
46.67
4
26.67
0
0.00
0
0.00
15 100.00

Township
City
Cum.
Cum.
Cum.
%
%
%
Freq
%
% Freq
27.78 27.78 8
38.10 38.10
26.67 5
28.57 66.67
55.56 83.33 6
73.33 10
9.52 76.19
11.11 94.44 2
100.00 2
5.56100.00 1
4.76 80.95
100.00 1
19.05100.00
0.00100.00 4
100.00 0
100.00 18 100.00100.00 21 100.00100.00

Note: CC = Completely Centralized, MC = Mostly Centralized, MD = Mostly
Decentralized, CD = Completely Decentralized, DK = Don’t Know
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Figure 4.22. Frequency Distribution: Centralized or decentralized web development
by type of respondent
The next section provides a detailed review of the statistical tests conducted
for each hypothesis included in this research study. Each null hypothesis is restated
along with a statement about the rejection of the hypothesis.
Statistical Analysis of all Hypotheses
As discussed previously, several statistical tests were selected to analyze the
data based upon the hypotheses developed earlier within this paper (refer to Table 3.1
for additional information). Data analysis included both parametric and
nonparametric statistical tests appropriate for the levels of data analyzed. Coupling
these categories of tests together was done because the number of respondents (n=56)
does not fall, decisively, within the classification of a large sample or small sample.
Some literature states that large samples consist of observations greater than 100 or so
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(StatSoft, 2006, Para, when to use which method), while small samples are less than
20 or so (Columbia University, 2006, Para, nonparametric test).
The sections that follow restate each hypothesis and provide a summary of the
statistical tests performed and a statement about the null hypothesis. Within each
stated hypothesis, the first section describes parametric tests, such as OLS and
ANOVA, followed by nonparametric tests. For the purposes of this research, a
relationship between the dependent variable and an independent variable is
considered statistically significant if the significance indicated within the following
tables is at a level of .05 or smaller.
Ordinary least squares was selected as an appropriate test because the
dependent variable is a continuous variable. Additionally, poisson regression analysis
was determined to be inappropriate because the data provided clear evidence of
overdispersion. From statistical theory, a poisson distribution assumes the mean and
variance of the data are the same (Woolridge, 2003; University of California at Los
Angeles, 2005, Para, analyzing count data). Data analysis revealed the presence of
overdispersion in which the variance was nearly 42 times greater than the mean (mean
= 60.18, variance = 2458.89).
Using OLS, a relationship is considered statistically significant if the
significance indicated within the table is at a level of .05 or smaller. For OLS
analysis, a relationship is statistically significant if it has explanatory power.
Explanatory power refers to the ability of a statistical test to either explain the
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strength and/or direction of a relationship, or the amount of change in the dependent
variable that is explained by the change in the independent variable.
According to Allison (1999) regression analysis that produces any statistically
significant value for R square is meaningful, although higher values are more often
desired and usually provide greater explanatory power. For this research project, an R
square greater than .10 is considered statistically significant.
ANOVA is an inferential statistical procedure that tests whether two or more
population means are equal. In this research, ANOVA is used to compare the
dependent variable with an independent variable and determine if the population
means are equal. This would indicate, for example, that township responses to
technology budget may have a relationship with accessibility design errors.
The next section includes nonparametric statistical tests. These tests include
Kolmogorov-Smimov two sample test, Kruskal-Wallis ranks, and Spearmans R.
Analyzing the survey data using nonparametric tests is appropriate when the type of
distribution for the variables of interest, such as a normal distribution, is unknown.
Kolmogorov-Smimov two-sample test is the nonparametric version of
parametric t-test for independent samples. Kruskal-Wallis ranks is the nonparametric
version of ANOVA. These tests compare differences between independent groups.
Spearmans R is the nonparametric version of Pearsons standard correlation
coefficients. This test seeks to express a relationship between two variables of
interest.
A caveat of using nonparametric tests compared to their parametric
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alternatives is that nonparametric tests are less statistically powerful than their
parametric counterparts. This is due to nonparametric tests making no assumptions
about the distribution of the data.
In order to reject the null hypothesis for each stated hypothesis, there must be
a statistically significant relationship between the two variables tested, and this
relationship must be confirmed by a majority of all statistical tests, parametric and
nonparametric alike. During the calculation of any statistical tests, if it was
determined that the test was invalid, test results are not shown. A notation is provided
indicating that the test was invalid. Rejection of each null hypothesis is based on the
overall level of data analysis, not by type of respondent (county, city, township, and
village).
Hypothesis 1
The first hypothesis is the base upon which all other hypotheses were
developed. The stated null hypothesis (Ho) is, there is no statistically significant
relationship between potential barriers and website accessibility among local egovemments. The alternative hypothesis (Hi) is, there is a statistically significant
relationship between potential barriers and website accessibility among local egovemments.
In order to test this hypothesis and determine if a statistically significant
relationship exists, all other hypotheses were tested first. These hypotheses break
down the base question into several different factors, which need to be evaluated
before the base question can be answered.
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Hypothesis 2
Hypothesis 2 stated, knowledge of accessibility law does not have a
relationship with the number of accessibility design errors present on a local
government home page. This hypothesis was tested on an overall basis as well as by
type of respondent (county, city, township, and village).
Parametric Tests

Ordinary least squares regression analysis was conducted between the
dependent variable and knowledge of the law as the independent variable. The
results of the analysis revealed an F-test (.18) that is not statistically significant. The
F-test indicates the percentage of variation in predicting the number of instances of
accessibility design errors on a home page using knowledge of the law. In this case,
the independent variable does not reliably predict the dependent variable, which
means this simple regression model is not statistically significant. The R square of
.0034 means that an extremely small percentage of the variance of accessibility design
errors is accounted for by knowledge of accessibility law. The t-statistic for
knowledge of accessibility law reveals a value of -0.42, which is below the critical
value of 2.00, for a two-tail test, needed to reject the null hypothesis at .05
significance level with 52 df. The significance of knowledge of accessibility law was
0.674. The results of the analysis indicated no statistically significant relationship
exists between the two variables.
The analysis was also performed with the data divided by type of respondent.
Table 4.27 provides the results of the regression analysis. OLS analysis was invalid
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for villages due to an insufficient number of observations. The results of the analysis
indicated no significant relationship exists between the two variables.
Table 4.27
OLS - Accessibility design errors and knowledge of accessibility law
Type
F
R2
Coefficient
Overall
0.18 .0034 -1.722419
County
0.23 .0171 -4.550676
City
0.00 .0003
.4058577
Township 0.05 .0024 -1.675541
Village
Note: * significant at .05 confidence level

Std. Err
4.076634
9.560702
5.898931
7.833972

-

t-Statistic
-0.42
-0.48
0.07
-0.21

-

-

Sign.
0.674
0.642
0.946
0.833

df
52
13
15
19

-

n=
54
15
17
21
1

An analysis of variance (ANOVA) test was conducted for the two variables at
an overall level. The results of the ANOVA test indicated there was no statistically
significant relationship between the variables (F = 1.42, Significance = .2261).
Finally, an ANOVA test was conducted by type of respondent to determine if
a relationship existed between knowledge of accessibility law and accessibility design
errors. The results of the ANOVA test can be found in Table 4.28. ANOVA was
invalid for villages due to an insufficient number of observations.
Table 4.28
ANOVA - Accessibility design errors and knowledge of accessibility law
F
Significance
Type
1.42
.2261
Overall
2.90
.0785
County
.2194
1.68
City
.1451
Township
1.93
Village
vfote: * significant at .05 confidence level
-

-
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The ANOVA test reveals that no statistically significant relationship exists
between accessibility design errors and knowledge of accessibility law, although the
significance at the county level is statistically significant at the .10 confidence level.
Nonparametric Tests

Kruskal-Wallis ranks test was conducted between the dependent variable and
knowledge of the law as the independent variable. The analysis was performed at the
overall level and with the data divided by type of respondent. Table 4.29 provides the
results of the Kruskal-Wallis test. Kruskal-Wallis was invalid for villages due to an
insufficient number of observations. Results of the analysis indicate no significant
relationship exists between the two variables.
Table 4.29
Kruskal-Wallis Differences in Means - Accessibility design errors and knowledge of
accessibility law
Type

Chi2
w/ties
8.326
6.078
5.783
9.572

df

Significance

Overall
6
0.2152
County
6
0.1934
City
5
0.3279
Township
6
0.1439
Village
Note: * signilFicant at .05 confidence level
-

-

-

n=
54
15
17
21
1

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. The results (see Table
4.30) reveal no statistically significant relationship between the variables.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

104

Table 4.30
Spearmans R - Accessibility design errors and knowledge of accessibility law
Type
Rho
Significance n =
Overall
0.7531
54
-0.0438
County
-0.0895
0.7511
15
City
0.1505
0.5642
17
21
Township
-0.0933
0.6875
Village
1
Note: * significant at .05 confidence level
-

-

Based upon the statistical tests conducted to determine if a relationship exists
between accessibility design errors and knowledge of accessibility law, we fail to
reject the null hypothesis. Knowledge of accessibility law did not have a relationship
with accessibility design errors on an overall basis and by type of respondent.
Hypothesis 3
Hypothesis 3 stated, web developers with more experience do not have a
relationship with the number of accessibility design errors present on a local
government home page. This hypothesis was tested on an overall basis as well as by
type of respondent (county, city, township, and village).
Parametric Tests

An OLS regression analysis was conducted between the dependent variable
and work experience as the independent variable. The results of the analysis revealed
an F-test (8.71) that is statistically significant. The F-test indicates the percentage of
variation in predicting the number of instances of accessibility design errors on a
home page using work experience. In this case, the independent variable does reliably
predict the dependent variable, which means this simple regression model is
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statistically significant. The R square of .1435 means that just over 14% of the
variance of accessibility design errors is accounted for by work experience. The tstatistic for work experience reveals a value of 2.95, which is above the critical value
of 1.671 for a one-tail test needed to reject the null hypothesis at .05 significance level
with 52 df. The significance of work experience (0.005) is statistically significant at
.05 and .10 confidence levels.
The analysis was also performed with the data divided by type of respondent.
Table 4.31 provides the results of the regression analysis. OLS analysis was invalid
for villages due to an insufficient number of observations. Statistical significance, at
the .05 significance level, is established at an overall level as well as for counties and
townships.
Table 4.31
OLS - Accessibility design errors and work experience

Type
F
R2 Coefficient
Overall
8.71 .1435 20.33468
County
6.71 .3587 25.31351
City
0.01 .0006 1.228723
Township 7.35 .2687 32.70408
Village
Note: * significant at .05 confidence leve
-

Std. Err
6.89014
9.770009
13.30051
12.06282

t-Statistic
2.95
2.59
0.09
2.71

Sign.
0.005*
0.012*
0.464
0.007*

-

-

-

df
52
12
15
20

n=
54
14
17
22
1

An analysis of variance (ANOVA) test was conducted for the two variables at
an overall level. The results of the ANOVA test indicated there was a relationship
between the variables (F = 3.71, Significance = .0173).
Finally, an ANOVA test was conducted by type of respondent to determine if

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

106

a relationship existed between work experience and accessibility design errors. The
results of the ANOVA test can be found in Table 4.32. The use of ANOVA was an
invalid application for villages due to an insufficient number of observations.
Table 4.32
ANOVA - Accessibility design errors and work experience
F
Type
Significance
Overall
3.71
.0173*
County
5.38
.0181*
City
0.53
.6717
Township
3.40
.0403*
Village
'lote: * significant at .05 confidence level
-

-

The ANOVA test reveals a statistically significant relationship at the overall,
county and township levels but not at the city level.
Nonparametric Tests

Kruskal-Wallis ranks test was conducted between the dependent variable and
work experience as the independent variable. The analysis was performed at the
overall level and with the data divided by type of respondent. Table 4.33 provides the
results of the Kruskal-Wallis test. Kruskal-Wallis was invalid for villages due to an
insufficient number of observations. Results of the analysis indicate a significant
relationship exists between the two variables at the overall level.
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Table 4.33
Kruskal-Wallis Differences in Means - Accessibility design errors and work
experience
Type

Chi2
w/ties
9.457
6.919
2.859
6.894

df

Significance

Overall
3
0.0238*
County
3
0.0745
City
3
0.4138
Township
0.0754
3
Village
Mote: * signi: leant at .05 confidence level
-

-

-

n=
54
14
17
22
1

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. The results (see Table
4.34) reveal a statistically significant relationship between the variables at the overall
and township levels.
Table 4.34
Spearmans R - Accessibility design errors and work experience
Type
Rho
Significance n =
54
Overall
0.3877
0.0038*
County
14
0.5157
0.0591
City
0.1153
0.6596
17
22
Township
0.5111
0.0151*
1
Village
Note: * significant at .05 confidence level
-

-

Based upon the statistical tests conducted to determine if a relationship existed
between accessibility design errors and work experience, we reject the null
hypothesis. Work experience did have a relationship with accessibility design errors
on an overall basis and by county and township.
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Hypothesis 4
Hypothesis 4 stated, the presence of a collaborative partnership agreement
does not have a relationship with the number of accessibility design errors present on
a local government home page.. This hypothesis was tested on an overall basis as
well as by type of respondent (county, city, township, and village).
Parametric Tests

OLS regression analysis was conducted between the dependent variable and
the presence of a partnership agreement as the independent variable. The results of
the analysis revealed an F-test (0.07) that is not statistically significant. The F-test
indicates the percentage of variation in predicting the number of instances of
accessibility design errors on a home page with the presence of a collaborative
partnership agreement. In this case, the independent variable does not reliably predict
the dependent variable, which means this simple regression model is not statistically
significant. The R square of .0014 means that an extremely small percentage of the
variance of accessibility design errors is accounted for by the presence of a
partnership agreement. The t-statistic reveals a value of -0.27, which is well below
the critical value of 2.000, for a two-tail test, needed to reject the null hypothesis at
.05 significance level with 52 df. The significance of a partnership agreement (.790)
is not statistically significant at any level.
The analysis was also performed with the data divided by type of respondent.
Table 4.35 provides the results of the data analysis. OLS analysis was invalid for
villages due to an insufficient number of observations.
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Table 4.35
OLS - Accessibility design errors and partnership agreement for collaborative web
development
Type
F
R2
Coefficient
Overall
0.07 .0014 -3.947368
County
0.00 .0003
1.5
City
2.68 .1513
35.48333
Township
2.61
.1208 -43.43333
Village
Note: * significant at .05 confidence level

Std. Err
14.71354
25.00926
21.69506
26.87623

-

-

t-Statistic
-0.27
0.06
1.64
-1.62
-

Sign.
0.790
0.953
0.123
0.123

df
52
13
15
19

-

n=
54
15
17
21
1

An analysis of variance (ANOVA) test was conducted for the two variables at
an overall level. The results of the ANOVA test indicated there was no relationship
between the variables (F = 0.07 Significance = .7895).
Finally, an ANOVA test was conducted by type of respondent to determine if
a relationship existed between knowledge of accessibility law and accessibility design
errors. The results of the ANOVA test can be found in Table 4.36. The use of
ANOVA was an invalid application for villages due to an insufficient number of
observations.
Table 4.36
ANOVA - Accessibility design errors and partnership agreement for collaborative
web development
Type
Overall
County
City
Township
Village

F
0.07
0.00
2.68
2.61
-

Significance
.7895
.9531
.1227
.1226
-
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The ANOVA test reveals that no statistically significant relationship exists
between accessibility design errors and a collaborative partnership agreement for web
development by type of respondent.
Nonparametric Tests

Kruskal-Wallis ranks test was conducted between the dependent variable and
a partnership agreement for collaborative web development as the independent
variable. The analysis was performed at the overall level and with the data divided
by type of respondent. Table 4.37 provides the results of the Kruskal-Wallis test.
Kruskal-Wallis was invalid for villages due to an insufficient number of observations.
Results of the analysis indicate no significant relationship exists between the two
variables.
Table 4.37
Kruskal-Wallis Differences in Means - Accessibility design errors and partnership
agreement for collaborative web development
Type

Chi2
w/ties
0.000
0.038
1.228
1.757

df

Significance

Overall
1
0.9922
County
1
0.8446
City
1
0.2678
Township
1
0.1850
Village
"'Jote: * signitleant at .05 confidence level
-

-

-

n=
54
15
17
21
1

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. The results (see Table
4.38) reveal no statistically significant relationship between the variables.
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Table 4.38
Spearmans R - Accessibility design errors and partnership agreement for
collaborative web development
Type
Rho
Significance n =
Overall
54
0.0013
0.9925
County
0.0524
0.8529
15
City
0.2770
0.2817
17
Township
-0.2964
0.1920
21
Village
1
Note: * significant at .05 confidence level
-

-

A Kolmogorov-Smimov two-sample test was conducted to compare the mean
values of respondents with a collaborative partnership agreement and those without.
The test was performed at the overall level as well as by type of respondent. The
results (see Table 4.39) reveal no statistically significant relationship between the
means of the two groups.
Table 4.39
Kolmogorov-Smimov Two-Sample Test - Accessibility design errors and partnership
agreement for collaborative web development
D
Significance
Type
Overall
0.1480
0.966
0.2273
0.998
County
0.4333
0.521
City
0.234
0.5000
Township
Village
Note: * significant at .05 level
-

-

A Wilcoxon-Mann-Whitney test was also conducted to compare the mean
values of respondents with a partnership agreement and those without. The test was
performed at the overall level as well as by type of respondent. The results (see Table
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4.40) reveal no statistically significant relationship between the means of the two
groups.
Table 4.40
Wilcoxon-Mann-Whitney Two-Sample Test - Accessibility design errors and
partnership agreement for collaborative web development
z
Type
Significance
0.9924
Overall
-0.009
County
-0.196
0.8446
City
-1.108
0.2678
Township
1.326
0.1850
Village
Note: * significant at .05 level
-

-

n=
54
15
17
21
1

Based upon the statistical tests conducted to determine if a relationship existed
between accessibility design errors and a collaborative partnership agreement for web
development, we fail to reject the null hypothesis. Collaborative partnership
agreements did not have a relationship with accessibility design errors on an overall
basis and by type of respondent.
Hypothesis 5
Hypothesis 5 stated, alternative forms of online information do not have a
relationship with the number of instances of accessibility design errors on a web page.
This hypothesis was tested on an overall basis as well as by type of respondent
(county, city, township, and village).
Parametric Tests

Ordinary least squares regression analysis was conducted between the
dependent variable and information published exclusively online as the independent
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variable. The results of the analysis revealed an F-test (.61) that is not statistically
significant. The F-test indicates the percentage of variation in predicting the number
of instances of accessibility design errors on a home page information published
exclusively online. In this case, the independent variable does not reliably predict the
dependent variable, which means this simple regression model is not statistically
significant. The R square of .0114 means that an extremely small percentage of the
variance of accessibility design errors is accounted for by information published
online. The t-statistic reveals a value of 0.78, which is below the critical value of
2.000, for a two-tailed test, needed to reject the null hypothesis at .05 significance
level with 53 df. The significance of information published online (0.437) is not
statistically significant at .any confidence level.
The analysis was also performed with the data divided by type of respondent
(refer to Table 4.41 for more information). OLS analysis was invalid for villages due
to an insufficient number of observations.
Table 4.41
OLS - Accessibility design errors and information published solely online
Type
F
Rz
Coefficient Std. Err
Overall
0.61 .0114 3.935202 5.029011
County
0.09 .0067 -2.408654 8.107207
City
16.21854 6.128455
7.00 .3183
Township 0.08 .0038 3.382979
12.25992
Village
Note: * significant at .05 confidence level
-

-

t-Statistic
0.78
-0.30
2.65
0.28

Sign.
0.437
0.771
0.018*
0.785

-

-

df
53
13
15
20

n=
55
15
17
22
1

An analysis of variance (ANOVA) test was conducted for the two variables at
an overall level. The results of the ANOVA test indicated there was no relationship
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between the variables (F = 0.37, Significance = .6933).
Finally, an ANOVA test was conducted by type of respondent to determine if
a relationship existed between knowledge of accessibility law and accessibility design
errors. The results of the ANOVA test can be found in Table 4.42. The use of
ANOVA was an invalid application for villages due to an insufficient number of
observations.
Table 4.42
ANOVA - Accessibility design errors and information published exclusively online
Type
F
Significance
Overall
0.37
.6933
County
3.19
.0774
City
4.01
.0420*
Township
0.20
.8226
Village
4ote: * significant at .05 confidence level
-

-

The ANOVA test reveals a statistically significant relationship exists between
accessibility design errors and information published exclusively online only at the
city level.
Nonparametric Tests

Kruskal-Wallis ranks test was conducted between the dependent variable and
information published exclusively online as the independent variable. The analysis
was performed at the overall level and with the data divided by type of respondent.
Table 4.43 provides the results of the Kruskal-Wallis test. Kruskal-Wallis was
invalid for villages due to an insufficient number of observations. The results of the
analysis indicated no significant relationship exists between the two variables.
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Table 4.43
Kruskal-Wallis Differences in Means - Accessibility design errors and information
published exclusively online
Type

Chi2
w/ties
0.950
4.167
5.498
0.332

df

-

-

Significance

2
Overall
0.6218
2
County
0.1245
2
City
0.0640
2
Township
0.8469
Village
sfote: * signitleant at .05 confidence level
-

n=
55
15
17
22
1

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. The results (see Table
4.44) reveal a statistically significant relationship between the variables at the city
level but no other level.
Table 4.44
Spearmans R - Accessibility design errors and information published exclusively
online
Type
Significance n =
Rho
Overall
0.1318
0.3373
55
15
County
0.1031
0.7146
0.4974
0.0422*
17
City
22
Township
-0.0733
0.7457
Village
1
Note: * significant at .05 confidence level
-

-

Based upon the statistical tests conducted to determine if a relationship existed
between accessibility design errors and information published exclusively online, we
fail to reject the null hypothesis overall. Information published online did not have a
relationship with accessibility design errors on an overall basis.
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At the city level, statistical significance was established, with OLS, ANOVA,
and Spearmans R. Therefore, because these tests did reveal statistical significance,
we can reject the null hypothesis at this level. Information published exclusively
online at the city level does have a relationship with the number of accessibility
design errors present on an official home page.
Hypothesis 6
Hypothesis 6 stated, alternative forms of online information do not allow
people with blindness or low vision to use the alternatives without assistance. This
hypothesis could not be tested due to a flaw during construction and administration of
the survey instrument. The survey failed to ask respondents a properly structured
question to identify the availability of Braille or large-print versions of alternative
information and the prevalence of these alternatives throughout the local government.
Considering that 62.50% of respondents stated they publish alternative forms
of online information, a follow up question about the format of the alternative
publications would have provided the necessary responses needed to conduct
statistical tests appropriate to accept or reject the null hypothesis.
Additionally, of the nearly 9% of respondents that do not publish some online
content in other forms, the limited number of examples provided by respondents
indicate that numerous public documents exist in printed form throughout these local
government as well. It is possible to conclude that 71.50% (62.50% + 9%) of
respondents continue to publish at least some government information in paper form.
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Hypothesis 7
Hypothesis 7 stated, although book marking a subordinate web page, within
browser software, is a common practice, subordinate pages do not demonstrate
similar accessibility design errors as the home page. This hypothesis was tested on an
overall basis as well as by type of respondent (county, city, township, and village).
Parametric Tests

OLS regression analysis was conducted between the dependent variable and
the log version of accessibility design errors present on an employment sub page as
the independent variable. Prior to transformation, the variable was analyzed to
determine normality of residuals. The variable showed signs of non-normality and
therefore underwent a transformation. To achieve greater normality of residuals, the
log transformation was selected because it created the greatest improvement with
normality of residuals and therefore achieved a more normal distribution.
The results of the analysis revealed an F-test (13.88) that is statistically significant.
The F-test indicates the percentage of variation in predicting the number of instances
of accessibility design errors on a home page using the number of instances of
accessibility design errors present on an employment page. In this case, the
independent variable does reliably predict the dependent variable, which means this
simple regression model is statistically significant. The R square of .3979 means that
nearly 40% of the variance of home page accessibility design errors is explained by
the number of instances of accessibility design errors present on an employment sub
page. The t-statistic reveals a value of 3.73, which is above the critical value of 2.080
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needed to reject the null hypothesis at .05 significance level with 21 df. The
significance of employment sub page (0.001) is statistically significant at .05, .10, and
.001 confidence levels.
The analysis was also performed with the data divided by type of respondent.
Table 4.45 provides the results of the data analysis. OLS analysis was invalid for
villages due to an insufficient number of observations. Statistical significance at the
.05 significance level is established at the township level. It is worth noting that at the
county level, statistical significance is achieved at the .10 significance level.
Table 4.45
OLS - Accessibility design errors and subordinate web page accessibility design
errors
Type
F
R2
Coefficient
Overall
13.88 .3979 .5406046
.2940112
County
11.16 .8480
City
0.61 .0807
.6222419
Township 56.93 .8905
1.068268
Village
Note: * significant at .05 confidence leve
-

Std. Err
.145102
.088024
.7936558
.1415808

t-Statistic
3.73
3.34
0.78
7.55

Sign.
0.001*
0.079
0.459
0.000*

-

-

-

df
21
2
7
7

n=
23
4
9
9
1

An analysis of variance (ANOVA) test was conducted for the two variables at
an overall level. The results of the ANOVA test indicated there was no relationship
between the variables (F = 3.68, Significance = .1550).
Finally, an ANOVA test was conducted by type of respondent to determine if
a relationship existed between knowledge of accessibility law and accessibility design
errors. The results of the ANOVA test can be found in Table 4.46. The use of
ANOVA was an invalid application for counties, townships, and villages.
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Table 4.46
ANOVA - Accessibility design errors and subordinate web page accessibility design
errors
Type
F
Significance
Overall
.1550
3.68
County
City
8.20
.2629
Township
Village
Mote: * significant at .05 confidence level
-

-

-

-

-

-

The ANOVA test reveals that no statistically significant relationship exists
between accessibility design errors on the home page and the instances of
accessibility design errors present on a subordinate web page.
Nonparametric Tests

Kruskal-Wallis ranks test was conducted between the dependent variable and
information published exclusively online as the independent variable. The analysis
was performed at the overall level and with the data divided by type of respondent.
Table 4.47 provides the results of the Kruskal-Wallis test. Kruskal-Wallis was
invalid for villages due to an insufficient number of observations. Results of the
analysis indicated no significant relationship exists between the two variables.
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Table 4.47
Kruskal-Wallis Differences in Means - Accessibility design errors and subordinate
web page accessibility design errors
Type

Chi2
w/ties
20.687
3.000
7.176
8.000

df

Significance

Overall
19
0.3543
County
3
0.3916
City
7
0.4107
Township
8
0.4335
Village
Note: * signiileant at .05 confidence level
-

-

-

n=
23
4
9
9
-

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. The results (see Table
4.48) reveal a statistically significant relationship between the variables overall and at
the county and township levels.
Table 4.48
Spearmans R - Accessibility design errors and subordinate web page accessibility
design errors
Type
Rho
Significance n =
Overall
0.6983
0.0002*
23
County
1.0000
4
0.0000*
City
0.1471
0.7058
9
Township
0.8954
0.0011*
9
Village
1
Note: * significant at .05 confidence level
-

-

Based upon the statistical tests conducted to determine if a relationship existed
between home page accessibility design errors and employment sub page accessibility
design errors, we reject the null hypothesis. Subordinate web pages do demonstrate a
similar number of instances of accessibility design errors as an official home page on
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an overall basis as well as by county and township.
Hypothesis 8
Hypothesis 8 stated, there is no statistically significant relationship between
the size of a technology budget and the number of accessibility design errors present
on a web page. This hypothesis was tested on an overall basis as well as by type of
respondent (county, city, township, and village).
Parametric Tests

OLS regression analysis was conducted between the dependent variable and
the technology budget as the independent variable. The results of the analysis
revealed an F-test (0.10) that is not statistically significant. The F-test indicates the
percentage of variation in predicting the number of instances of accessibility design
errors on a home page by technology budget. In this case, the independent variable
does not reliably predict the dependent variable, which means this simple regression
model is not statistically significant. The R square of .0019 means that a very small
variance of home page accessibility design errors is accounted for by the size of a
technology budget. The t-statistic reveals a value of -0.31, which is below the critical
value of 1.671 for a one-tail test needed to reject the null hypothesis at .05
significance level with 53 df. The significance of a technology budget (0.378) is not
statistically significant at .05 confidence level.
The analysis was also performed with the data divided by type of respondent.
Table 4.49 provides the results of the data analysis. OLS analysis was invalid for
villages due to an insufficient number of observations.
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Table 4.49
OLS - Accessibility design errors and technology budget
Type
F
R2
Coefficient Std. Err
Overall
0.10 .0019 -1.416938 4.512591
County
1.28 .0893 23.89286 21.15794
City
1.76 .1048 -7.692308 5.805055
Township 0.01 .0005 .7701516
7.88822
Village
Note: * significant at .05 confidence level
-

t-Statistic
-0.31
1.13
-1.33
0.10

Sign.
0.378
0.140
0.103
0.462

-

-

-

df
53
13
15
20

n=
55
15
17
22
-

An analysis of variance (ANOVA) test was conducted for the two variables at
an overall level. The results of the ANOVA test indicated there was no relationship
between the variables (F = 1.34, Significance = .2665).
Finally, an ANOVA test was conducted by type of respondent to determine if
a relationship existed between knowledge of accessibility law and accessibility design
errors. The results of the ANOVA test can be found in Table 4.50. The use of
ANOVA was an invalid application for counties, townships, and villages due to an
insufficient number of observations.
Table 4.50
ANOVA - Accessibility design errors and technology budget
F
Significance
Type
Overall
1.34
.2665
County
.2792
1.28
.6100
City
0.63
.5060
Township
0.86
Village
\Fote: * significant at .05 confidence level
The ANOVA test reveals that no statistically significant relationship exists
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between accessibility design errors and technology budget at the respondent level.
Nonparametric Tests

Kruskal-Wallis ranks test was conducted between the dependent variable and
technology budget as the independent variable. The analysis was performed at the
overall level and with the data divided by type of respondent. Table 4.51 provides the
results of the Kruskal-Wallis test. Kruskal-Wallis was invalid for villages due to an
insufficient number of observations. The results of the analysis indicated no
significant relationship exists between the two variables.
Table 4.51
Kruskal-Wallis Differences in Means - Accessibility design errors and technology
budget
Type

Chi2
w/ties
5.270
1.342
1.778
3.642

df

Significance

4
Overall
.2607
1
County
.2467
City
3
.6196
Township
4
.4566
Village
Note: * signilficant at .05 confidence level
-

-

-

n=
55
15
17
22
-

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. Results (see Table
4.52) reveal no statistically significant relationship exists between the variables.
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Table 4.52
Spearmans R - Accessibility design errors and technology budget
Type
Rho
Significance n =
0.0662
Overall
0.6311
55
County
0.3096
0.2615
15
City
-0.2703
0.2940
17
Township
0.1664
0.4592
22
Village
Note: * significant at .05 confidence level
-

-

-

Based upon the statistical tests conducted to determine if a relationship existed
between accessibility design errors and a technology budget, we fail to reject the null
hypothesis. A higher technology budget does not reduce the number of accessibility
design errors present on a home page on an overall basis or at any level.
Hypothesis 9
Hypothesis 9 stated, receipt of federal funding does not have a relationship
with the number of accessibility design errors present on a local government home
page. This hypothesis was tested on an overall basis as well as by type of respondent
(county, city, township, and village).
Parametric Tests

OLS regression analysis was conducted between the dependent variable and a
new, dichotomous, variable representing receipt of any one of the seven federal grants
as the independent variable.
The results of the analysis revealed an F-test (.00) that is not statistically
significant. The F-test indicates the percentage of variation in predicting the number
of instances of accessibility design errors on a home page using receipt of one or more
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federal grants. In this case, the independent variable does not reliably predict the
dependent variable, which means this simple regression model is not statistically
significant. The R square of .0000 means that no variance of home page accessibility
design errors is accounted for by receipt of a federal grant. The t-statistic reveals a
value of 0.04, which is below the critical value of 2.000 needed to reject the null
hypothesis at .05 significance level with 53 df. The significance of receipt of federal
grants (0.971) is not statistically significant at the .05 confidence level. The analysis
was also performed with the data divided by type of respondent. Table 4.53 provides
the results of the analysis. OLS was invalid for villages due to an insufficient number
of observations.
Table 4.53
OLS - Accessibility design errors and receipt of federal grants
Type

F

R2

Coeff.

Overall
.00
.0000
.5
.14
County
.0117 10.81818
.34
.0224 12.47222
City
Township
.0190
-15.7
.39
Village
Note: * significant at .05 confidence level
-

-

-

Std. Err

t-statistic

Sign.

n=

13.8169
28.71784
21.25576
25.25287

0.04
0.38
0.59
-0.62

0.971
0.713
0.566
0.541

54
14
17
22

-

-

-

-

An analysis of variance (ANOVA) test was conducted for the two variables at
an overall level. The results of the ANOVA test indicated there was no relationship
between the variables (F =0.00 , Significance = .9713). Finally, an ANOVA test was
conducted by type of respondent to determine if a relationship existed between receipt
of federal grants and accessibility design errors. The results of the ANOVA test can
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be found in Table 4.54. The use of ANOVA was an invalid application for villages.
Table 4.54
ANOVA - Accessibility design errors and receipt of federal grants
Type

F

Significance

Overall
.00
.9713
.14
County
.7130
City
.34
.5661
.5412
Township
.39
Village
Note: * significant at .05 confidence level
-

-

The ANOVA test reveals no statistically significant relationship exists
between receipt of federal grants and the instances of accessibility design errors at any
level.
An independent samples t-test was used to compare the means of two
independent groups, those respondents receiving any federal grant and those not
receiving any grant. The results of the t-test indicated there was no relationship
between the variables (t=-0.0362, Significance = .9713). Finally, a t-test was
conducted by type of respondent to determine if a relationship existed between receipt
of federal grants and accessibility design errors. The results of the t-test can be found
in Table 4.55. The t-test was invalid for villages.
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Table 4.55
Independent Samples T-Test - Accessibility design errors and receipt of federal grants
Type

t

Significance

Overall
-0.0362
.9713
County
-0.3767
.7130
-0.5868
City
.5661
Township
0.6217
.5412
Village
Note: * significant at .05 conifidence level
-

-

Based upon the statistical tests conducted to determine if a relationship existed
between receipt of federal grants and accessibility design errors, we fail to reject the
null hypothesis. Receipt of federal grants is not associated with the number of
accessibility design errors at any level.
Hypothesis 10
Hypothesis 10 stated, there is no statistically significant relationship between
the size of the technology staff and the number of accessibility design errors on a web
page. This hypothesis was tested on an overall basis as well as by type of respondent
(county, city, township, and village). See Table 4.56 for more information.
Parametric Tests

OLS regression analysis was conducted between the dependent variable and
the size of the technology staff as the independent variable. The independent
variable is the sum total of two variables derived from the survey data: internal
technology staff and external technology staff. External staff refers to contractual
employees whether employed directly by the local government or hired as

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

128

independent contractors.
The results of the analysis revealed an F-test (1.29) that is not statistically
significant. The F-test indicates the percentage of variation in predicting the number
of instances of accessibility design errors on a home page using the size of the
technology staff. In this case, the independent variable does not reliably predict the
dependent variable, which means this simple regression model is not statistically
significant. The R square of .0284 means that less than 3% of the variance of home
page accessibility design errors is accounted for by the size of a technology staff. The
t-statistic reveals a value of 1.13, which is below the critical value of 1.684 needed to
reject the null hypothesis at .05 significance level with 44 df. The size of a
technology staff (0.132) is not statistically significant at .05 confidence level.
Table 4.56
OLS - Accessibility design errors and technology staff
Type
F
R2 Coefficient
Overall
1.29 .0284
1.380761
County
0.27 .0296 4.418437
City
0.00 .0000 -.0441125
Township 1.06 .0586
1.763607
Village
Note: * significant at .05 confidence leve
-

Std. Err
1.21733
8.430182
2.053024
1.714863
-

t-Statistic
1.13
0.52
-0.02
1.03
-

Sign.
0.132
0.307
0.492
0.159

df
44
9
13
17

n=
46
11
15
19

-

-

-

Regression analysis was also performed with the data divided by internal and
external technology staff (see Table 4.57).
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Table 4.57
OLS - Accessibility design errors and technology staff by type of employment
Type
F
R2
Coefficient Std. Err
Internal
0.48 .0211
1.021096 1.481043
External
0.01
.0002 -1.054451 14.44892
Note: * significant at .05 confidence level

t-Statistic
0.69
-0.07

Sign.
0.498
0.942

df
22
28

n=
24
30

An ANOVA test was conducted for the two variables, accessibility design
errors and technology staff. The results of this test indicated there was no relationship
between the variables (F = 0.88, Significance = .5981).
Finally, ANOVA was conducted by type of respondent to determine if a
relationship exists between technology staff and accessibility design errors. The
results of this test can be found in Table 4.58. The use of ANOVA was an invalid
application for villages due to an insufficient number of observations.
Table 4.58
ANOVA - Accessibility design errors and technology staff
F
Type
Significance
0.88
.5981
Overall
.2988
County
1.49
.0692
3.57
City
Township
0.43
.8960
Village
Note: * significant at .05 confidence level
-

-

The ANOVA test reveals that a statistically significant relationship does not
exist at any respondent level between the size of the technology staff and the number
of accessibility design errors on a home page.
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Nonparametric Tests

Kruskal-Wallis ranks test was conducted between the dependent variable and
the size of the technology staff as the independent variable. The size is determined
by adding the number of internal and external full-time equivalent employees. The
analysis was performed at the overall level and with the data divided by type of
respondent. Table 4.59 provides the results of the Kruskal-Wallis test. KruskalWallis was invalid for villages due to an insufficient number of observations. The
results of the analysis indicated no significant relationship exists between the two
variables.
Table 4.59
Kruskal-Wallis Differences in Means - Accessibility design errors and technology
staff
Type

Chi2
w/ties
16.513
4.207
10.992
8.195

df

Significance

Overall
17
.4878
County
3
.2399
City
.2022
8
Township
11
.6957
Village
vfote: * signilicant at .05 confidence level
-

-

-

n=
46
11
15
19
-

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. The results (see Table
4.60) reveal no statistically significant relationship exists between the variables.
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Table 4.60
Spearmans R - Accessibility design errors and technology staff
Type
Rho
Significance n =
0.4210
46
Overall
0.1216
County
-0.2382
0.4806
11
0.8325
15
City
0.0597
Township
0.2328
0.3375
19
Village
Note: * significant at .05 confidence level
-

-

-

Based upon the statistical tests conducted to determine if a relationship existed
between home page accessibility design errors and technology staff, we fail to reject
the null hypothesis. The size of a technology staff does not have a relationship with
accessibility design errors on an overall basis and at the respondent level.
Hypothesis 11
Hypothesis 11 stated, there is not statistically significant relationship between
the presence of a formalized web development process and the number of
accessibility design errors on a web page. This hypothesis was tested on an overall
basis as well as by type of respondent (county, city, township, and village).
Parametric Tests

OLS regression analysis was conducted between the dependent variable and
formalized web development as the independent variable. The independent variable
was constructed from multiple survey questions intended to operationalize the
meaning of formalized web development.
Using several questions rather than only one or two can result in more valid
and reliable data (Aday, 1996; O’Sullivan and Rassel, 1999). Therefore, a summative
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scale of Likert-scale responses was constructed consisting of the following survey
questions: 1) A1 = level of knowledge of accessibility law, 2) A10 = level of
awareness of appropriate web accessibility testing tools, 3) A6 = the presence of other
adequate resources, such as employees and time, are adequate for achieving
accessibility compliance, 4) A4 = the presence or absence of an effective procedure
for web development, and 5) A3 = the level of accessibility testing during web
development. The summative scale independent variable, formalized web
development, represents the responses associated with each survey question added up
to total a summary score (Aday, 1996; O’Sullivan and Rassel, 1999).
The results of the analysis revealed an F-test (7.89) that is statistically
significant. The F-test indicates the percentage of variation in predicting the number
of instances of accessibility design errors on a home page using the presence of a
formalized web development process. In this case, the independent variable does
reliably predict the dependent variable, which means this simple regression model is
statistically significant. The R square of .1296 means that a formalized web
development process accounts for nearly 13% of home page accessibility design
errors. The t-statistic reveals a value of -2.81, which is above the critical value of
2.000 needed to reject the null hypothesis at .05 significance level with 53 df. The
significance of a formalized web development process (0.007) is statistically
significant at .05 confidence level.
The analysis was also performed with the data divided by type of respondent.
Table 4.61 provides the results of the data analysis. OLS analysis was invalid for
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villages due to an insufficient number of observations.
Table 4.61
QLS - Accessibility design errors and formalized web development process
Type
F
Rz
Coefficient
Overall
7.89 .1296 -14.07671
County
1.89 .1270 -2.797372
City
4.35
.2139 -4.380243
Township 1.00 .0502 -1.574641
Village
Note: * significant at .05 confidence level
-

-

Std. Err
5.010552
2.033805
2.099133
1.57199

-

t-Statistic
-2.81
-1.38
-2.09
-1.00

-

Sign.
0.007*
0.192
0.053
0.329

df
53
13
16
19

-

-

-

n=
55
15
18
21
1

An ANOVA test was conducted for the two variables. The results of the
ANOVA test indicated there was a relationship between the variables (F =2.49,
Significance = .0107).
Finally, an ANOVA test was conducted by type of respondent. The results of
the ANOVA test can be found in Table 4.62. The use of ANOVA was an invalid
application for villages due to an insufficient number of observations.
Table 4.62
ANOVA - Accessibility design errors and formalized web development process
F
Significance
Type
Overall
2.49
.0107*
1.03
.5937
County
1.04
.5082
City
.8861
Township
0.47
Village
4ote: * significant at .05 confidence level
-

-

The ANOVA test reveals an overall statistically significant relationship at the
.05 significance level.
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Nonparametric Tests

Kruskal-Wallis ranks was conducted between the dependent variable and
formalized web development process as the independent variable. The analysis was
performed at the overall level and with the data divided by type of respondent. Table
4.63 provides the results of the Kruskal-Wallis test. Kruskal-Wallis was invalid for
villages due to an insufficient number of observations. The results of the analysis
indicated a significant relationship exists between the two variables at the overall
level.
Table 4.63
Kruskal-Wallis Differences in Means - Accessibility design errors and formalized
web development process
Type

Chi2
w/ties
26.264
11.950
10.375
8.794

df

Significance

.0500*
Overall
16
12
.4497
County
11
.4970
City
12
.7204
Township
Village
vfote: * signilicant at .05 confidence level
-

-

-

n=
55
15
18
21
-

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. Results (see Table
4.64) reveal no statistically significant relationship exists between the variables at the
.05 confidence level. It is worth noting that at the overall level a statistically
significant relationship exists at the .10 confidence level.
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Table 4.64
Spearmans R - Accessibility design errors and formalized web development process
Type
Rho
Significance n =
Overall
-0.2261
0.0969
55
County
-0.1646
0.5578
15
City
-0.4248
0.0789
18
Township
-0.0381
21
0.8699
Village
Note: * significant at .05 confidence level
-

-

-

Based upon the statistical tests conducted to determine if a relationship existed
between accessibility design errors and a formalized web development process, we
reject the null hypothesis. A formalized web development process does reduce the
number of accessibility design errors present on a home page on an overall basis.
Hypothesis 12
Hypothesis 12 stated, centralized web development does not result in fewer
accessibility design errors between the home page and a subordinate web page. This
hypothesis was tested on an overall basis as well as by type of respondent (county,
city, township, and village).
Parametric Tests

OLS regression analysis was conducted between the dependent variable and
the organization of web development as the independent variable. The results of the
analysis revealed an F-test (0.28) that is statistically significant. The F-test indicates
the percentage of variation in predicting the number of instances of accessibility
design errors on a home page using the style of organization (centralized or
distributed) of web development. In this case, the independent variable does not
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reliably predict the dependent variable, which means this simple regression model is
not statistically significant. The R square of .0053 means that a very small variance
of home page accessibility design errors is accounted for by the organization of web
development. The t-statistic reveals a value of -0.53, which is below the critical
value of 2.000 needed to reject the null hypothesis at .05 significance level with 53 df.
The significance of the organization of web development (0.598) is not statistically
significant at .05 confidence level.
The analysis was also performed with the data divided by type of respondent.
Table 4.65 provides the results of the data analysis. OLS analysis was invalid for
villages due to an insufficient number of observations.
Table 4.65
OLS - Accessibility design errors and centralized web development
Type
Overall
County
City
Township
Village
Note:

F
0.28
0.31
0.05
0.50

R
.0053
.0230
.0031
.0244

Coefficient Std. Err
-3.204752 6.048938
4.180851 7.564763
-2.268456 10.55102
-10.22192
14.439
-

-

t-Statistic
-0.53
0.55
-0.21
-0.71
-

Sign.
0.598
0.590
0.833
0.487

df
53
13
15
22

-

n=
55
15
17
22
1

* signilicant a t .(35 confidence level

An ANOVA test was conducted for the two variables. The results of the
ANOVA test indicated there was no relationship between the variables (F = 0.88,
Significance = .5981).
Finally, an ANOVA test was conducted by type of respondent to determine if
a relationship existed between knowledge of accessibility law and accessibility design
errors. The results of the ANOVA test can be found in Table 4.66. ANOVA was
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invalid for villages due to an insufficient number of observations.
Table 4.66
ANOVA - Accessibility design errors and centralized web development
Type
F
Significance
Overall
1.35
.2636
County
1.27
.3320
City
0.11
.9750
Township
1.27
.3156
Village
4ote: * significant at .05 confidence level
-

-

The ANOVA test reveals no statistically significant relationship at the .05
significance level for any level.
Nonparametric Tests

Kruskal-Wallis ranks was conducted between the dependent variable and
centralized web development as the independent variable. The analysis was
performed at the overall level and with the data divided by type of respondent. Table
4.67 provides the results of the Kruskal-Wallis test. Kruskal-Wallis was invalid for
villages due to an insufficient number of observations. The results of the analysis
indicated no significant relationship exists between the two variables.
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Table 4.67
Kruskal-Wallis Differences in Means - Accessibility design errors and centralized
web development
Type

Chi2
w/ties
5.376
4.627
0.640
3.587

df

Significance

n=

Overall
4
.2508
County
3
.2013
City
4
.9585
Township
3
.3097
Village
Note: * signi 'icant at .05 confidence level
-

-

55
15
17
22

-

-

A correlation test, using Spearmans R, was conducted between the two
variables at the overall level as well as by type of respondent. The results (see Table
4.68) reveal no statistically significant relationship exists between the variables.
Table 4.68
Spearmans R - Accessibility design errors and centralized web development
Type
Rho
Significance n =
Overall
-0.0631
0.6470
55
County
-0.0132
0.9627
15
City
0.0655
0.8028
17
Township
-0.1058
0.6392
22
Village
Note: * significant at .05 confidence level
-

-

-

Based upon the statistical tests conducted to determine if centralized web
development results in fewer accessibility design errors, we fail to reject the null
hypothesis. Centralized web development does not reduce the number of accessibility
design errors between the home page and a subordinate web page on an overall basis
as well as by type of respondent.
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In summary, a series of parametric and nonparametric statistical tests were
performed for each stated hypothesis in an attempt to reject the null hypothesis.
Tables 5.1 and 5.2, in the next chapter, summarize rejection of, or failure to reject, the
null hypothesis at all levels (overall, county, city, and township).
Return to Hypothesis 1
All subsequent hypotheses have been tested and it has been determined that
the following variables, at an overall level, have a statistically significant relationship
with the instances of accessibility design errors present on an official home page:
work experience of the web developer, the instances of accessibility design errors
present on a sub page are similar to a home page, and a formalized web development
process.
At the respondent level, it has been determined that the following variables
have a statistically significant relationship with the instances of accessibility design
errors present on an official home page: work experience of the web developer,
alternative forms of online information, instances of accessibility design errors
present on a sub page are similar to the instances found on a home page, and
alternative forms of online information.
On the basis of the analysis and statistical tests conducted on hypotheses 2 12, we fail to reject the null hypothesis that there is no statistically significant
relationship between potential barriers and website accessibility among the
Midwestern state’s local governments.
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Further discussion of the findings and how they relate to the literature and
previous studies, and recommendations for future studies and policy changes, are
provided in the next chapter.
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CHAPTER V
DISCUSSION
This research study examined official local government home pages to
evaluate Section 508 accessibility. Local governments included in an electronic list
administered by a non-profit technology advocacy group were selected as potential
respondents to an online survey.
The research was performed in two phases. First, the total number of
instances of accessibility design errors present on each official home page identified
in the non-profit technology advocacy group list was determined using Bobby 5.0 ©
software. Second, after collecting the instances of accessibility design errors, an
electronic announcement of the research project directed potential respondents to a
website to complete an online survey.
The primary research question is, “How accessible are local government
websites for people with blindness or low vision who utilize assistive computer
technology?” Additional research questions included:
RQ2: To what extent does local government knowledge of accessibility law
impact web page accessibility?
RQ3: To what extent do experienced web developers increase or decrease
web page accessibility?
RQ4: How does the presence or absence of a technology-focused
collaborative partnership agreement impact website accessibility?
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RQ5: Do alternative forms of online information exist for people with
blindness or low vision who utilize assistive computer technology?
RQ6: Are alternative forms of online information usable by people with
blindness or low vision without assistance from another person?
RQ7: To what extent does a subordinate web page, such as an employment
page, demonstrate similar accessibility characteristics to the local
government home page?
RQ8: Is there a relationship between the size of a technology budget and the
number of accessibility design errors present on a web page?
RQ9: Do local governments, receiving federal funding, have official home
pages that provide fewer accessibility design errors?
RQ10: Is there a relationship between the size of the technology staff and the
number of accessibility design errors present on a web page?
RQ11: Is there a relationship between the presence of a formalized web
development process and the number of accessibility design errors
present on a web page?
RQ12: To what extent does centralized web development impact web page
accessibility between the home page and a subordinate web page?
Summary of Findings
Analysis of 56 local government home pages revealed Section 508
accessibility design errors present on 100% of the pages. The total number of errors
ranged from 3 - 1 7 7 , with a mean of 60.18 and a standard deviation of 49.59
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revealing a large mean and large variation between home pages. Seven of the 16
checkpoints, found in Section 508, subsection 1194.22, are applicable to the
respondents’ home pages. All seven checkpoints have direct implications for people
with blindness or low vision who utilize assistive computer technology. Four of the
seven checkpoints represent a majority of accessibility design errors (refer back to
Table 4.8 for more information).
Nearly two-thirds (65.45%) of the respondents indicated a lack awareness of
Section 508 accessibility guidelines. For those respondents with at least some
awareness of the guidelines (23.64%), accessibility design errors were also present
(range 4 - 148) in which the range of errors is similar to the home pages of
respondents lacking awareness.
A majority of respondents (n=41 or 75.93%) indicated that website
accessibility is important. An even larger majority of respondents (n=50 or 90.91%)
indicated that equal access to online information and services should be available to
all citizens. Contrasting these findings, only 22.64% (n=12) indicated that they intend
to create an accessibility development and testing environment within the next 12
months.
Summary of Hypotheses
Chapter IV described a series of statistical tests performed for each research
question in an attempt to reject the null hypothesis associated with each question.
Table 5.1 summarizes the results of these findings.
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Table 5.1
Rejection of the null hypotheses
Hx:
2

3

4

5

6

7

8
9

10

11

12

Null Hypothesis
Awareness of accessibility law
does not have a relationship
with accessibility.
Web developers with more work
experience do not reduce
accessibility design errors.
Collaborative agreements do not
have a relationship with web
page accessibility.
Alternative forms of online
information do not have a
relationship with accessibility.
Alternative forms of online
information do not allow people
with blindness or low vision to
use it w/o assistance.
Subordinate web pages do not
demonstrate similar accessibility
design errors as the home page.
A larger technology budget does
not increase accessibility.
Local governments receiving
federal funding do not associate
receipt of these funds with
accessibility compliance.
A larger technology staff does
not have a relationship with the
number of accessibility design
errors.
A formalized web development
process does not have a
relationship with the number of
accessibility design errors.
Centralized web development
does not have a relationship
with the number of accessibility
design errors.

County
No

City
No

Township
No

Yes

Yes

No

Yes

No

No

No

No

No

No

Yes

No

*

*

*

*

Yes

Yes

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Overall
No
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Based upon the criteria described and used in the statistical analysis of the
study’s data, the primary null hypothesis (Ho), stating there is no statistically
significant relationship between potential barriers and website accessibility among
local e-govemments, the null hypothesis is not rejected.
Findings and the Literature
This research study does not have any comparable studies that used statistical
tests to determine the presence of a statistically significant relationship between
website accessibility and potential barriers. The absence of studies does not preclude
an examination of the findings of this current research and its application to the
literature.
A Review of Potential Barriers
To begin, Jaeger (2004) and Perlman (2005) described several potential
barriers to accessibility that included lack of expertise, lack of funding, lack of
knowledge (awareness) of accessibility guidelines, and collaborative arrangements
(refer to chapters two and three for more information). This research study found a
statistically significant relationship between the number of instances of accessibility
design errors present on an official home page and the work experience of the web
developer. This supports both authors’ contentions that inexperienced web
developers contribute to inaccessible websites.
A lack of funding, however, did not provide evidence of a relationship with
accessibility. This may provide even greater support for the lack of experience of a
web developer as a barrier rather than the size of the technology budget. Although,
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local government’s employing inexperienced web developers could outsource some
portion of web development for accessibility, thus increasing the demand for higher
budgets, a possible change in the status of the relationship between budget and
accessibility may be found.
Another barrier identified by Jaeger, and supported by Perlman (2005), is the
lack of knowledge (awareness) of accessibility guidelines that may explain one reason
why accessibility to government websites is so uneven. This study does not support
the claim that knowledge has a relationship with accessibility. In fact, this study
found a similar range of accessibility design errors present between two groups of
respondents - those with some level of knowledge of accessibility guidelines and
those without. Additionally, no statistically significant relationship was found
between a respondent’s knowledge of accessibility guidelines and the number of
accessibility design errors present on a web page.
When asked, 67.92% of respondents stated that collaboration with individuals,
groups, or agencies would improve website accessibility. However, 71% of these
same respondents reported the absence of collaborative arrangements. Martin and
Byrne (2003) identified collaboration as a potential barrier, yet this research study did
not reveal a statistically significant relationship between collaborative arrangements
and accessibility. However, if local governments are not working together to address
common goals, the citizenry can expect some degree of duplication of effort between
agencies. When this occurs, the citizenry can also expect some degree of duplication
of operational costs that might otherwise be lessened through collaboration.
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A Comparison of Online Services
In addition to evaluating the presence or absence of relationships between
potential barriers and accessibility, this study also collected information regarding
several types of online services offered by local governments. The online services
included in this study’s survey are similar to those studied by Moulder (2003). Where
comparisons could be made, Table 5.2 lists this study’s online services along with
those found in Moulder’s study.
Table 5.2
Types of online services and availability

Online
Service

This Research (2005)
Respondents Respondents
who agree the who provide
the online
online service
should be
service
available
85.71%
61.82%

Moulder (2003)
Respondents
Respondents
who agree the
who provide
online service
the online
should be
service
available
*
*

Access to land
records
Access to an
80.36%
43.64%
60%**
60%
employment
application
1%**
Ability to pay fee
69.64%
12.73%
7%
96.43%
Ability to
89.29%
66%**
66%
communicate
with elected and
appointed
officials
*
*
69.64%
13.21%
Ability to
participate in
community
planning
initiatives
* Unable to make a comparison.
** An assumption is made that the same percentage of respondents currently
providing the service agree that the service should be available.
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ICMA Study
The International City/County Management Association (ICMA) conducts
periodic e-govemment studies to identify and describe trends in local government. In
2002, ICMA conducted a nation-wide survey that resulted in a response rate of 52.6%
(n = 4,123). Twenty-two respondents of the survey were from the Midwestern state.
Of these 22, three participated in this research study.
Considering the extremely small number of respondents (n = 3) that
participated in the two studies, comparisons are not warranted at this level. However,
a general comparison of technology staffing and budgets of the two population
samples (ICMA and this research study), during different times periods, provides
some understanding of the status of these two resources in local government (see
Tables 5.3 and 5.4 for more information).
Table 5.3
Comparison of internal staffing levels

Staff
Size
0
1 -5
6 -1 0
1 1 -2 0
2 1 -5 0
> 50
Total

Freq.
0
5
1
0
1
0
7

ICMA (2002)
Cumulative
Percent
Percent
0.00
71.43
14.29
0.00
14.29
00.00
100.00

0.00
71.43
85.71
85.71
100.00
100.00
100.00

T lis Research (2005)
Cumulative
Freq.
Percent
Percent
2
13
6
1
2
0
24

8.33
59.09
27.27
4.54
9.10
0.00
100.00
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Table 5.4
Comparison of technology budgets

Budget
< $5,000
$5,000 $10,000
$10,000$25,000
$25,000 $50,000
$50,000 $100,000
> $100,000
Total

Freq.
1
1

ICMA (2002)
Cumulative
Percent
Percent
14.29
14.29
28.57
14.29

This Research (2005)
Cumulative
Freq.
Percent
Percent
0.00
0.00
0
0
0.00
0.00

1

14.29

42.86

0

0.00

0.00

1

14.29

57.14

0

0.00

0.00

3

42.86

100.00

39

69.64

100.00

0
7

00.00
100.00

100.00
100.00

17
56

30.36
100.00

100.00
100.00

Population of People with Sensory Disabilities
Census 2000 data, specifically the population of non-institutionalized persons
with sensory disabilities aged 15-64, was appended to the survey data to determine if
the size of this population is a predictor of website accessibility. The assumption was
that the larger the population of persons with sensory disabilities, the more likely a
government website would be accessible, meaning fewer accessibility design errors.
OLS simple regression analysis was conducted between accessibility design errors
and the percentage of the population of persons with sensory disabilities of the overall
total local government population. The results of the test (F=0.73, R square = .0136, t
= -.85, significance = 0.397) did not reveal a statistically significant relationship.
Therefore, the size of the population of persons with sensory disabilities is not a
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predictor of website accessibility.
Implications for Local Governments
Today, local governments are impacted by declining revenue, growing
operational and labor costs, and increased demands from the citizenry for
accountability for how resources are used to deliver services. Many local
governments view e-govemment as a method to improve service delivery by making
them more cost effective and efficient.
Local government efforts at improving website accessibility can be
accomplished by establishing policies and procedures that require accessibility
testing, preferably involving people with blindness or low vision through each phase
of design and development. However, given the presence of accessibility design
errors on all respondents’ home pages, the employment of a majority of web
developers with less than four years of experience, and a majority of respondents
lacking knowledge of accessibility guidelines, respondents stated a reluctance to
create an accessibility development and testing environment to improve accessibility.
Over half of the respondents (55.56% or 30) indicated no intention, within the next 12
months, to create such an environment, while 22.22% (n = 12) felt they would.
Additionally, the range of accessibility design errors present on home pages for
respondents that have no intentions of creating a new process is 3 - 177. For
respondents that felt they would implement a new process, the range of errors is 5 148.
The implication is that a majority of local governments, for at least the next 12
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months, will maintain their historical practices of web development. The framework
of these practices will continue to dismiss action steps that incorporate formalized
accessibility testing.
Through an improved development environment that includes accessibility
testing, some additional expenditures may be necessary. These expenditures could
include training opportunities for web developers and acquisition of accessibility
testing software. These costs should not be an added burden to the local government
because the size of a technology budget did not demonstrate a relationship with the
number of instances of accessibility design errors present. Meaning, technology
budgets appear adequate for acquiring accessibility training and testing tools for web
developers.
Although this research study concentrated on determining potential barriers to
website accessibility extrapolated from literature, another factor, such as identification
of a compelling reason to improve accessibility may be applicable to understanding
website accessibility. Compelling reasons may include: 1) the personal biases
(motivation) of the web developer, technology manager, or one or more elected or
appointed officials; 2) the rush to replace traditional methods of service delivery with
e-govemment initiatives and as a result dismiss accessibility testing; 3) or perhaps,
balancing the likelihood of a discriminatory lawsuit with the resources needed to
improve website accessibility.
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Limitations
Making Comparisons
Considering continual improvements with technology, coupled with local
government activities to publish new, or update old, content on their websites the
results of this study may not be comparable to other studies. Different versions of
web development software as well as web accessibility assessment software are
available and have become more intuitive regarding accessibility compliance. The
result is added difficulty comparing this research study with past studies.
Survey Instrument
Although the survey instrument was not piloted, it is consistent with wording
found used in a 2003 survey with regard to similar questions about resources
committed to e-govemment and the types of online services available (Moulder,
2003) on local government websites. However, the survey is predominantly a new
survey instrument that requires further testing in subsequent studies of e-govemment
accessibility for peoples with blindness or low vision who utilize assistive computer
technology.
Researchers have recognized that surveys are a form of social interaction in
which the nature of the opinions expressed may be influenced by social desirability
(Berinsky, 2004). Therefore, there is no guarantee that participants have responded
truthfully to the survey. Berinsky (2004) further asserted that some respondents could
feel uncomfortable discussing certain topics and therefore provide a different
response.
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Additionally, the survey was directed toward technical staff but the e-mail
addresses included in the non-profit technology advocacy group list could not be
verified against actual job responsibilities to ensure a technical recipient received the
notification. It is also possible that a local government employs more than one web
designer and developer. The non-profit technology advocacy group list is designed to
associate a single web developer’s e-mail address with the organization. Therefore,
the respondents’ survey data may not represent the diverse experiences of any other
web developer employed in the agency.
This leads to yet another limitation whereby technical staff may not be
informed about the budgetary aspects of their department and policy-level
responsibilities rendering no answer, or worse a guess, for survey questions six,
seven, eight, nine, and 10. The respondent’s consultation, or lack of consultation,
with appropriate financial representatives within their respective agency to answer
these five questions is not known.
Recommendations for Future Research
Several recommendations for future accessibility research can be made
following this research project. First, new survey questions or interviews may yield
important information regarding why the range of accessibility design errors is nearly
equivalent between respondents grouped as lacking knowledge of Section 508’s
guidelines and those with knowledge. For example, if a respondent is aware of the
guidelines, yet a high number of accessibility design errors are present on a home
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page, the question remains, “what, other than the presence of errors, provides a
compelling reason for local governments to work toward increasing accessibility?”
Second, a follow-up study of the same local government home pages in
subsequent years will provide evidence of increases or decreases in the number of
instances of accessibility design errors present. As web design and development tools
evolve, with the expectation that the tools themselves will offer intuitive accessibility
programming features added to web pages automatically, sustained levels of
accessibility design errors may suggest that local governments are relying on older
versions of software. If true, determining if reliance is based on the size of a
technology budget or the preference of the web developer to continue using the
software (level of comfort) may provide additional insight into website accessibility.
Third, Bobby 5.0 © software could be replaced with other accessibility testing
tools to determine if any differences exist between the tools. Although all products
are expected to interpret Section 508 guidelines the same, it may be possible that
some differences in interpretation by manufacturers exists between testing products.
Fourth, although a pure state of website accessibility cannot be determined
solely by counting the number of instances of accessibility design errors designed into
web pages, using Bobby 5.0 © software or an equivalent product provides evidence of
the need to test accessibility and take corrective action where appropriate. Actual
home page accessibility testing, involving volunteers with blindness or low vision,
may yield specific information regarding where accessibility improvements should be
made. Essentially, accessibility testing can be improved when local governments
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involve people with blindness or low vision in web design and development.
Fifth, local governments that dismiss the application of Section 508 to their
websites may find that other laws require website accessibility as well (Jaeger, 2004).
A study that transcends Section 508 compliance may yield a much broader
understanding of legislative mandates designed to increase accessibility.
Finally, identifying available funding opportunities for improving website
accessibility would offer local governments a much needed resource for developing
and sustaining accessible websites. Although a local government’s technology
budget, as a potential barrier to improved accessibility, did not prove to have a
statistically significant relationship to the number of instances of accessibility design
errors present on a home page, it remains clear that local governments do experience
fiscal pressures that may be lessened through grant funding or establishing new
revenue streams.
For instance, a current practice in e-govemment service delivery is to charge a
small administration (or convenience) fee for the online service. If implemented for
the first time, this new revenue stream may offset the cost of committing resources to
accessibility-based web design and development. Additionally, such a fee, earmarked
for accessibility, spreads the financial burden of accessibility throughout an overall
population. This practice is consistent with the delivery of other social programs at
all levels of government.
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Conclusions
This research project has provided insight into the status of website
accessibility for local governments in a Midwestern state. A review of websites,
using Bobby 5.0 © software, served as the initial phase for identifying the number of
instances of accessibility design errors present on official home pages. An online
survey instrument was administered to collect specific data regarding potential
barriers to improving accessibility.
Section 508 accessibility guidelines were signed into law in 1998 by President
William Jefferson Clinton. The President’s signature caused a series of events to
occur that ultimately resulted in the promulgation of specific guidelines that went into
effect June 2001. In the years since the statute became law, several e-govemment
studies have been conducted that primarily focused on the growth of e-govemment
rather than specific attempts to understand barriers to accessibility.
This research study identified a statistically significant relationship between a
web developer’s work experience and website accessibility. The study also revealed a
statistically significant relationship between accessibility design errors programmed
into an official home page and subordinate web pages. Finally, the study revealed a
statistically significant relationship between accessibility design errors and a
formalized web development procedure.
Contrasting these findings, other potential barriers such as staffing, budgets,
and knowledge of accessibility law, did not have a statistically significant relationship
with accessibility.
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Finally, using a structured approach for understanding website accessibility
may aid local governments with improving website accessibility. The recommended
approach may serve as a foundation for current and future e-govemment initiatives
that includes specific action steps such as discovery of programmed errors, policy
development, documented web design and development procedures, and program
evaluation. An accessibility preparedness tool (see Appendix F), following a
structured systems approach, may offer local governments a new starting point for
achieving greater website accessibility. The recommended approach for improving
website accessibility is modeled after a common framework described by numerous
authors of outsourcing literature (Sheshunoff Information Systems, 1999; Harkins,
Brown, & Sullivan, 1996; Rothery & Robertson, 1995; Hirschheim, Heinzl, &
Dibbem, 2002), Corbett, 1994; Peish, 1995; Perry & Devinney, 1997).
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APPENDIX B
Online Survey of E-Government Accessibility in Local Government

Purpose
The purpose of this study is to collect current information about the E-Govemment
activities found in local government as they relate to greater accessibility for people
with blindness or low vision. E-Govemment includes the application of technology,
particularly the Internet, to enhance the access to and delivery of government
information and services to citizens, businesses, government employees, and other
agencies.1 Your participation in this study will benefit current and future web
developers, government officials, citizens and others aspiring to understand EGovemment Accessibility.
1 Hernon, P., Reylea, H., Dugan, R„ & Cheverie, J. (2002). United States government information: Policies and
sources. Westport, CT: Libraries Unlimited.

Consent
Clicking on the Submit button at the end of this survey indicates you are consenting
to the inclusion of your responses in the research of e-government accessibility. If at
any time you choose to no longer participate, simply exit this website and any
responses you completed will not be included in the research.

1. Does your municipality have a website available to the public?
□ Yes.
□ No. If you answered no, please consider adding any general comments at
the end of this survey and submit it.
2. Please indicate your municipality’s official web address (URL):
3. The decision to implement a municipal website was ultimately made by whom
(title):
3.1 If more than one person was responsible for the decision, approximately
how many people were involved?
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4. Please indicate your total years of work experience as a web developer:
□ Less than 1 year
□ 1 - 3 years
□ 4 - 7 years
□ 8 - 1 0 years
□ More than 10 years
To
□
□
□
□
□

what extent is web development centralized in your municipality?
Completely centralized
Mostly centralized
Mostly decentralized
Completely decentralized
Don’t know

6. What is your municipality’s general fund budget for the current fiscal year?
□ Less than $ 1,000,000
□ $1,000,000 to $5,000,000
□ $5,000,000 to $10,000,000
□ $10,000,000 to $15,000,000
□ $ 15,000,000 to $20,000,000
□ $20,000,000 to $25,000,000
□ More than $25,000,000
7. What is your municipality’s total technology budget for the current fiscal year?
□ Less than $100,000
□ $100,000 to $250,000
□ $250,000 to $500,000
□ $500,000 to $750,000
□ $750,000 to $1,000,000
□ More than $1,000,000
8. Considering your answer to question 7, what is the actual portion of this budget
appropriated for website development and maintenance for the current fiscal year
stated in dollars or as a percentage of the total technology budget?
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9. Does your municipality receive funds directly from the federal government?
(Check all that apply)
9.1 Law Enforcement Block Grant
□ Yes
□ No
□ Intend to apply
□ Don’t know
9.2 Public Safety and Community Policing Grant
□ Yes
□ No
□ Intend to apply
□ Don’t know
9.3 Edward Byrne Memorial Justice Assistance Grant
□ Yes
□ No
□ Intend to apply
□ Don’t know
9.4 Bulletproof Vest Partnership Program Grant
□ Yes
□ No
□ Intend to apply
□ Don’t know
9.5 Drug Court Discretionary Grant
□ Yes
□ No
□ Intend to apply
□ Don’t know
9.6 State Alien Criminal Assistance Grant
□ Yes
□ No
□ Intend to apply
□ Don’t know
9.7 Alcohol, Tobacco, and Firearms Training Assistance Grant
□ Yes
□ No
□ Intend to apply
□ Don’t know
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10. Does your municipality have an internal computer department?
□ Yes
□ No
If you answered yes, please answer the following:
10.1 How many total employees, stated as full time equivalents (FTEs) are in
the department (i.e. 1 FTE, 1.25 FTEs)?
If you answered no, please answer the following:
10.2 Please provide an approximate number of employees, stated as full-time
equivalents (FTEs), involved in web development from any department or
external service provider (i.e. 1 FTE, 1.25 FTEs)?

Accessibility________________________________________________________
To better understand your municipality’s knowledge of creating and maintaining
accessible websites, please answer the following questions by indicating an
appropriate response with the statements provided.
1. I am aware of the accessibility requirements of Section 508 of the Rehabilitation
Act of 1973 (as amended in 1998)?
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
2. I have studied the accessibility requirements of Section 508 or participated in a
seminar or other training event on the subject.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
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3. Development of my municipality’s web pages includes Section 508 accessibility
testing.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
4. There is an effective procedure for conducting an accessibility test for my
municipality’s website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
5. Accessibility of my municipality’s website, by people with blindness or low
vision is important.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
6. I have adequate resources to comply with the accessibility requirements of Section
508.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
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7. As a result of completing this survey I have gained new knowledge about
accessibility.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
8. I intend, within 12 months of completing this survey, to create an accessibility
development and testing environment for my municipality’s website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
9. All citizens should have equal access to information and services available on our
website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
1 0 .1 am aware of appropriate testing tools to determine accessibility of a website by
people with blindness or low vision.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
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11. Partnering with other agencies (i.e. government, education, etc.) would enhance
my municipality’s ability to increase accessibility of our website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
11.1
□
□
□

Do you currently partner with any agency, business, or individual?
Yes
No
Don’t know

If yes,
□
□
□
□
□
□

select all types of partners:
Non-Profit Agency
Business
Individual
Educational
Governmental
Other

Services
1. Access to property (land) records should be available on our municipal website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
1.1 Are these records, to some degree, available on your website?
□ Yes
□ No
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2. Access to an employment application should be available on our municipal
website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
2.1 Is an application available on your website?
□ Yes
□ No
3. The ability to pay a fee (user, consumption, etc.) should be available on our
municipal website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
3.1 Can a payment be made through your website using a debit or credit card?
□ Yes
□ No
4. Communication through e-mail with elected and appointed officials should be
available on our municipal website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
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4.1 Does communication using e-mail, to some degree, occur?
□ Yes
□ No
5. The public’s ability to participate in community planning initiatives should be
available on our municipal website.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
5.1 Can the public participate in an online forum other than through the use of
e-mail?
□ Yes
□ No
6. Our municipal website should incorporate graphics and color schemes meaningful
to our organization.
□ Strongly Agree
□ Mostly Agree
□ Agree
□ Disagree
□ Mostly Disagree
□ Strongly Disagree
□ No Opinion
6.1 Does your website incorporate graphics and color schemes?
□ Yes
□ No
7. Do you provide any information or services online that are no longer published
using otber media?
□
Yes
□
No
□
Don’t Know
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If you answered yes, please provide one or more examples:
7.1
7.2
7.3
7.4

Information or service:____________________
Information or service:____________________
Information or service:____________________
Information or service:____________________

Contact
If you have any questions regarding the survey or the nature in which the results of the
survey will be used, please feel free to contact:
Robert J. Sobie
6000 S. Stine Rd.
Olivet, MI 49076
(269) 749-9723 or (517) 719-3196
Robert.J.Sobie@wmich.edu or rsobie@excite.com

The results of this survey will be published on this website for any interested
party to access free of charge. The approximate date of online publication is
January 31, 2007. Once published online, the results will be available for a
minimum of 60 days.

Comments: Please use the space below to offer any general comments you have
regarding E-Government. Please do not include any identifying information for
yourself or any other individual associated with your municipality.

Submit
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APPENDIX C
Research Announcement - Original
To:
From:

distribution list of all participants in the target population>
Robert.J.Sobie@wmich.edu

Subject:

Survey of Local Governments Re: E-Govemment Accessibility

The purpose of this study is to collect current information about the EGovemment activities found in local government as they relate to
accessible websites for people with blindness or low vision. The
survey is estimated to take approximately 10 minutes to complete.
Your participation in the study may benefit current and future web
developers, government officials, citizens and others aspiring to
understand E-Govemment accessibility.
Robert J. Sobie, a doctoral student at Western Michigan University School of Public Affairs and Administration, is conducting this
research as part of his dissertation requirements.
Please consider serving as a participant in the study by clicking on the
link below:
http://www.egovaccess.info
If your electronic mail system does not let you link directly to the
online survey, simply copy and paste the web address above into your
Internet browser. At anytime during the course of the survey, you may
exit the website and your responses will not be included in the study.
Thank you for taking the time to respond to the survey and adding to
the knowledge base for E-Govemment accessibility.
Respectfully,
Robert J. Sobie
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APPENDIX D
Research Announcement - Second Notice
To:
From:

distribution list of all participants in the target population>
Robert.J.Sobie@wmich.edu

Subject:

Reminder: Survey of Local Governments (E-Govemment
Accessibility)

Two weeks ago you received an e-mail announcing a study of local
governments regarding e-govemment accessibility for people with
blindness or low vision. Robert J. Sobie, a doctoral student at
Western Michigan University - School of Public Affairs and
Administration, is conducting this research as part of his dissertation
requirements.
This message is a gentle reminder for you to consider completing the
survey if you have not already done so. If you have completed it, thank
you for your involvement.
Your participation in the study will benefit current and future web
developers, government officials, citizens and others aspiring to
understand E-Govemment accessibility.
Please consider completing the online survey if you have not already
done so. The website will remain available until MM/DD/YYYY @
5:00 p.m. (EST) and can be found by clicking on the link below:
http://www.egovaccess.info
If your electronic mail system does not let you link directly to the
online survey, simply copy and paste the web address above into your
Internet browser. At anytime during the course of the survey, you may
exit the website and your responses will not be included in the study.
Thank you for taking the time to complete the survey and adding to the
knowledge base for E-Govemment accessibility.
Respectfully,
Robert J. Sobie
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APPENDIX E
Primary and/or Secondary Data Schema

National

ICMA E-Govemment
Survey Data 2002

National

Local

Census 2000 Summary
File (SF 3) - P. 4 1 Disabilities

IT budget.
IT FTEs.
Population.

2005 Web Page Eval
of Accessibility
(Section 508, W3C, WAES)

Disability population.
•
Sensory

Accessibility errors.
Accessibility policy present.
Accessibility comparison
using different guidelines.

Local

2005
Survey o f
Tech. Profs

Joined Data
for Analysis

Knowledge of the law (scale).
Local policy present.
Accessibility testing procedure
(to what extent does it exist—
scale).
Tech. competence rating.
IT Budget (current).
Accessibility readiness (scale).

Formatting
Data

wBagT*

l

...
51::

3 § H

Analyzing
Data
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APPENDIX F
Systems Approach to E-Govemment Accessibility
Next Page
Determine origins
of accessibility mandates
and agency interest

Determine placement for
accessibility compliance
(internal vs. outsourced)
Internal
Placement

Statutory mandate vs. “good gov
ernment.”
Resolution and policy definition.

Create an accessibility
evaluation & development
team

Evaluation process representing all
levels of the agency.
Members should come from major
disciplines (I.e. public safety, courts).
Include external partners with experi
ence in the field of accommodation
and accessibility.
Include external stakeholders (I.e.
schools)
What would constitute an “undue
burden” to the organization?

External
Placement

Research applicable
external web accessibility
providers

Identify suitable providers or
other organizations mandated
to provide accessibility (i.e.
university) and consider a
partnership..
Investigate capabilities of
each: site visits, references,
questionnaire.
Identify those vendors that
want to be a partner with simi
lar values and an ownership
interest in outcomes.
Verily reputation for meeting
defined goals.

Identify current costs of
providing web services and
determine additional costs
for increasing accessibility

Cost Assessment.
•
Identify IT assets.
•
Direct Costs.
• Personnel and/or partnership

•

•

Benefits & taxes.

• Hardware & software.
• Hardware & software maintenance.
• Education & training of IT staff.
• Professional services from consultants, outside support.
Indirect Costs.
• Unplanned expenses.
• Current resource availability.
•
Technical and operational support requirements for new
technology.
• Implementation & conversion.
• Changes in operating procedures.
• Future upgrades.
• Integration with existing systems.
• Current systems may not be eliminated.

Consider pieces rather than
wholesale outsourcing.
Use a decision-assistance tool
(I.e. core service or ancillary).
Understand the scope of the
work to be outsourced.
Research and understand the IT
labor market.
Consider the human side of the
decision.- how will remaining
staff feel if outsourced?

Develop a Request
for Proposal or Service
Level Agreement

Accurately reflect objectives
for achieving accessibility and
quality of service expectation.
Include desirable performance
measurements.

Next Page

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

173

External Placement
from
Previous Page

Develop the criteria for
evaluating the RFPs

•

Evaluation o f the decision
to implement web accessi
bility and current
outcomes

Cost should not be the predomi
nate consideration. Establish a
balance between cost and qual
ity of service.

•

•

•
Selection of vendor and
contract development

•

Use an outsourcing contract
expert if internal expertise
does not exist.
•
How to get in and out
of a contract.
•
Length of contract.
•
Expectations and per
formance measure
ments.

•

•

Sustainability of the acces
sibility initiative

•

Implementation o f accessi
bility design and program
ming
Internal Placement
from
Previous Page

•

•

Consider the timeliness o f change.
Are you trying to change the tires on
a car that is moving?
Some web page evaluation tools,
such as A P ro m p t allow instant re
pairs.

Using the statutory guide
lines available, evaluate
compliance on a periodic
basis.
Other performance meas
urement practices and
policies may be appropri
ate.
Use a performance meas
urements expert if internal
expertise is not available.
Make adjustments to the
web page “template”
when necessary.
Evaluate benefits from
any partnerships devel
oped to achieve compli
ance.

•
•

Institutionalize the initiative with top
management through periodic report
ing and program evaluation.
Continue funding and partnershi p ar
rangements.
Standardize on web development soft
ware that has accessibility testing and
compliance features.
1. Bobby 5.0 testing (or alt.).
2. S tep 508 priority assignments
(or alt.).
3. A -P rom pt to assist with
changes (or alt.).
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APPENDIX G
Definitions

Access - resources, such as income and cable/telephone service, are either adequate
or restricted for individuals who want to use the Internet and the World Wide Web.

Access Board - An alias for the U.S. Architectural and Transportation Barriers
Compliance Board.

Accessibility - The ability of a web page to be used by people with blindness or low
vision who use assistive technologies.

Accessibility error(s) - identification of a programming error using HTML coding
techniques that may not meet one or more Section 508 accessibility guidelines.
Additionally, it is defined as the sum total of all instances of automatic and manual
categorical errors as determined through the application of Bobby © software to
review a website or web page.

Bobby 5.0 © - This is a software program originally developed by the Center for
Applied Special Technology to identify programming errors using HTML coding
techniques that may not meet Section 508 or W3C guidelines. Watchfire, Inc. of
Toronto, Canada is the present owner of all Bobby © software and supporting
intellectual property.

Blindness (or low vision) - An impairment of ones sight ranging from minimal
impairment to complete blindness. For the purposes of this study, the definition shall
specifically refer to people with blindness or low vision that use verbal recognition
and/or screen enlargement technologies to gain access to the Web.
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Home page - This term refers to the local government’s official web page that
appears when accessing their website using a valid URL.

HTML - This is an acronym for hypertext markup language. HTML is a
programming language commonly used to construct web pages containing static and
interactive information and service offerings.

Information Technology - Describes the broad range of automated systems,
components and services used to implement them.

Internet - A worldwide network of computers that use the TCP/IP protocol for
communication.

Local Government - Defined as a county, city, village, or township level of
government.

Online - Information and services are available for public access in an electronic
format.

Section 508 - this is the subsection of the Rehabilitation Act of 1973 (as amended)
that required the development and application of website accessibility guidelines
created by the Access Board.

Sub page - This term refers to all web pages that appear, hierarchically speaking,
below the home page.

TCP/IP (transmission control protocol/internet protocol) - A series of computer
communication languages developed for the Internet to transport data from one
computer to another.
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TDD (telecommunications device for the deaf) - A device used widely by deaf
people for text communication over telephone lines.

TTY (text telephone) - A TTY is also known as a TDD. See TDD for a definition.
URL - Uniform resource locator used to identify the address of a web page on the
Internet.

W3C - Represents an acronym for the World Wide Web Consortium that has
developed website accessibility guidelines that closely mirror Section 508 guidelines.

WAES - Website Attribute Evaluation System.
Web page(s) - A document containing information, static or interactive, that is
developed using hypertext markup language and viewable on the Internet using a
software program commonly known as a browser.

Web portal - A centralized gateway for accessing an intricate collection of webbased information and services.

Website - A computer connected to the Internet that hosts web pages.
World Wide Web (WWW or Web) - A graphical hypertext-based Internet tool that
provides access to web pages created by individuals, businesses, and other
organizations.
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